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HE present issue of the JouRNAL possibly is an innovation in that it 

constitutes a memorial to a man still active in his chosen profession, 
who has before him a span of years when he may enjoy the fruits of 
his labors and the honors which have been bestowed upon him. In 
this country we do not always acknowledge a man’s achievements 
du. ing his lifetime nor do we afford an opportunity for his friends 
and colleagues to do so in a cooperative manner such as is afforded in 
this special issue of the JourNAL. The Germans have a word for it, 
they call a volume like this a ‘‘ Festschrift’’—unfortunately we have no 
equivalent term. But its meaning and scope are clear, let us eall it 
what we may. 

This volume, as put forth, commemorates a man’s career, a career 
which is synchronous with great advances in gynecology, advances 
which have altered the conception of this important branch of medi- 
eine from its previously mechanistic character to one much broader 
and more significant. It also presents a compliment of universal ap- 
preciation of the influence which Dr. Frank has wielded in molding 
present-day thought and opinion, especially in that twilight zone of 
endocrinology and its allied histology and pathology, in which much 
has been accomplished but in which much still remains to be done. 

But Dr. Frank’s scientific activities have not been limited to the 
domain of endocrinology. His work on gynecologic and obstetric pa- 
thology, first published in 1931 and since then twice revised, is an ac- 
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thors as published in their ‘‘ Original Communications. ’’ 
909 


910 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


cepted and much-quoted standard. Studies dealing with the problem 
of uterine prolapse and its treatment, as well as that of vesicovaginal 
fistula, and of other plastic procedures, including the construction of an 
artificial vagina, constitute noteworthy additions to American gyneco- 
logic literature. 

The assembled contributions to this volume represent the work of 
many collaborators from various American and foreign sources. Their 
dedication for this purpose is not merely a flattering compliment to 
Dr. Frank, it is an acknowledgment of that widespread and well- 
established interest in the diseases of woman peculiar to her sex and 
in the care of her reproductive processes. 

The last century has been replete with great advances in the com- 
bined field of obstetrics and gynecology. The acceptance of the con- 
tagious character of puerperal fever, the establishment of the prin- 
ciples of antisepsis and asepsis, the clinical application of anesthesia, 
the extension of operative methods of approach in pelvic disease and 
in the dystocia of labor almost seemed to spell the end of progress at 
the turn of the century. But much remained in reserve for further 
development during the next three decades when radiation procedures 
for diagnosis and treatment, blood transfusions for postoperative 
hemorrhage, adequate and prophylactic prenatal care methods, a bet- 
ter understanding of the physiology and histology of menstruation 
and its abnormalities, and an increasing insight into the mysterious 
workings of the endocrine glands, constituted an era of progress 
which opened up new worlds of thought and activity. It is during 
this latter period that Robert Frank has made his noteworthy contri- 
butions in the field of endocrinology, noteworthy because they were 
based on careful clinical observations, supported by animal and 
pharmacologic experiments. The additions to our knowledge of the 
activities of the endocrines made by Dr. Frank and his coworkers 
constitute an outstanding contribution to Afherican medical literature 
and represent that sane application of theoretic knowledge to clinical 
procedures which is often lacking but is so very important and essential. 

The Editors of the JourNAL are happy to have been afforded the op- 
portunity to present to the medical profession these assembled contribu- 
tions from outstanding clinicians and research workers, dedicated to 
a man who, by earnest effort and continued application, has con- 
tributed much to our knowledge in a special field of medicine. This 
volume and what it represents, will undoubtedly constitute a source 
of gratitude and satisfaction to its recipient, conveying as it does, a 
united expression of good will and good feeling from its numerous 
contributors to Dr. Frank upon his retirement merely from active serv- 
ice in the Mount Sinai Hospital, which he long has served so ably and 
so well. 

—George W. Kosmak, M.D. 


’ THE LYMPHATICS OF THE MUCOSA OF THE FIMBRIAE 
OF THE FALLOPIAN TUBE 


JoHN A. Sampson, M.D., AuBAny, N. Y. 


(From the Gynecological and Pathological Departments of the Albany Hospital and 
the Albany Medical College) 


T IS the purpose of this paper to present observations made in the 

endeavor to ascertain the distribution of the lymph vessels in the 
mucosa of the fimbriae of the fallopian tube and their relation to the 
lymphatics of the ampulla of the tube and to those of the mesosalpinx 
and the ovary.’ 

In the study of carcinoma of the tubal mucosa secondary to ear- 
cinoma of the ovary, I have been impressed both with the frequency 
of the location of these secondary tumors in the fimbriae of the tube 
and also, in some of these cases, with the presence of the growth in 
spaces which I believed might be lymph vessels of the mucosa of the 
fimbriae. In attempting to determine the pathogenesis of these sec- 
ondary tumors I have been handicapped by a lack of any conception 
not only of the distribution of the lymphatics in the mucosa of the 
tubal fimbriae but also of their relation to the lymphatics of the 
ampulla of the tube and those of the mesosalpinx and the ovary. 

Andersen! (1927) referred to the contributions of Poirier (1889-90), Bruhns 
(1898), Bartels (1909), and Poirier and Cuneo (1920) indicating that the lymph 
vessels from the tube empty into the subovarian plexus and there unite with lymph 
vessels from the ovary and the uterus. Andersen has shown that in the sow (Fig. 1 
of her paper) the lymph vessels from all portions of the tube, including the 
fimbriae, converge to form the subovarian plexus which also receives lymph vessels 


from the ovary and the uterus. 

Pellé and Pellé2 (1931) by first injecting the lymphatics of the tubes with Paris 
blue and then those of the ovary or uterus with yellow of cadmium observed that 
the blue-colored lymph vessels, coming from the tubes, soon became green, thus 
indicating an early communication between the lymph vessels of the tube and those 
of the ovary and the uterus. They believe that their experiments verify the opinions 
expressed by Bruhns and by Bartels to which they refer in their paper. These 
anatomic observations may be further confirmed by the abundant evidence that 
carcinoma may spread from either the uterus or the ovary to the tube by way of 
the lymph vessels. 

' Little apparently is known about the lymphatics in the tubes of 
women and least of all about those in the fimbriae. ! 

Andersen! states: ‘‘The existence of lymphatics in the fallopian tube has been 
suspected for a long time by the students of the histology of the tube. They have 
noted only the lymphatics of the mucosal folds of the ampulla.’’ In a historical 
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Fig. 1.—Cross-section of the ampulla of the fallopian tube of the sow showing 
the injected lymphatics (from Andersen!). The most conspicuous lymph plexus is 
situated in the mucosa. The vessels in this plexus are typical lymph capillaries 
without valves. Those in the mucosal folds empty into similar vessels at the base of 
the folds. Vessels from the latter pierce the inner muscular layer and empty into 
valved collecting vessels situated between the two muscular layers. These vessels in 
turn empty into lymph vessels in the mesosalpinx. The subserous plexus is less con- 
spicuous and consists of small capillaries just outside the outer muscular layer, 
separated from the serosal mesothelium by a few strands of connective tissue. This 
plexus also drains into the intermuscular vessels. x56. 

Fig. 2.—Photomicrograph of a portion of an oblique section of the ampulla of a 
normal appearing tube. The patient, A. H. No. 1920-22, parous, aged forty-one, had 
had the entire uterus and one tube and ovary removed for a primary uterine 
endometriosis, Irregular-shaped channels or spaces lined by endothelium-like cells 
are present in some of the folds and also at the base of the folds. The form and 
situation of these spaces are similar to those of the injected lymphatics of the 
mucosa shown in the preceding illustration. I believe they are lymph vessels. Com- 
pare also with the next photomicrograph. x25. 

Fig. 3.—Cross-section of a portion of the ampulla of the left tube in which the 
lymphatics of a large mucosal fold are filled, as with an injection mass, with 
carcinoma secondary to that in the ovaries. The patient, A. H. No. 9895, parous, 
aged forty-seven, had had both tubes and ovaries and the uterus removed for bi- 
lateral ovarian carcinoma associated with an extensive peritoneal carcinomatosis. 
Carcinoma was found in lymphatics in all layers of this tube and also in lymph ves- 
sels in the mesosalpinx. The form and situation of the carcinoma-filled lymph vessels 
in this fold and also in the mucosa at the base of the fold (‘‘a@’’) are very similar 
to the injected lymph vessels shown in Fig. 1 and also to the judged lymph vessels 
shown in Fig. 2. The condition present in this sectiou *ives added support to the 
belief that the empty spaces shown in the mucosa of Fig. 2 are lymph vessels. x25, 


review of the lymphatics in the tubal mucosa, Andersen mentions the observations 
of Henle (1873), Orthmann (1887), Sobotta (1903), Hérmann (1908), Grosser 
(1919), and Graf Spee (1924). She also states: ‘‘A number of workers on the 
lymphatics of the uterus have likewise discovered the presence of lymphatics in the 
tube.’’ 

Hormann? (1908) evidently observed lymph vessels in the mucosa of the fimbriae 
as well as in the mucosa of the ampulla of the tube. He frequently found large 
irregular empty spaces in the large mucosal folds of the ampulla and of the fimbriae 
which he stated had attracted the attention of earlier writers. Hérmann in his 
paper gave Henle’s and Orthmann’s descriptions of these spaces. He was first in- 
clined to regard these spaces as artefacts but, after observing that they occurred 
with great regularity both in form and distribution in all of his preparations and 
that in many places they appeared to be lined by endothelium, he concluded that 
although definite proof was lacking, these spaces were most likely lymphatics. 

Andersen! writes that she has been ‘‘able to discover in an earnest perusal of 
the literature . . . no description whatsoever of the pattern of the lymph vessels 
within the tubal wall.’’ The absence in the literature of a description of the in- 
trinsic lymphatics of the tube is due to the difficulties encountered in injecting 
these vessels. 

Andersen! injected the lymphatics of the tubes of sows. She was able to obtain 
injections of the lymphatics of all portions of the ampulla of the tube and of the 
tubouterine junction in that animal. Due to technical difficulties she was unable 


to inject the lymphatics of the mucosa of the isthmus of the tube and of the 


infundibulum. She believed, however, that the infundibulum does contain a lymph 
capillary plexus as yet not demonstrated. 
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Fig. 4.—Cross-section of a portion of the ampulla of the left tube in which the 
lymphatics are filled, as with an injection mass, with carcinoma secondary to that of 
the ovary. The patient, A. H. No. 93646, nulliparous, aged forty-six, had had both 
tubes and ovaries and the uterus removed for a large carcinoma of the left ovary, 
No evidence of peritoneal carcinomatosis was observed at the operation. Compare 
with Figs. 1, 2, and 3. The distribution of the lymph vessels of the mucosa both in 
the folds and at their bases is similar in all four illustrations. By noting the 
lymphatics in each mucosal fold of this section and superimposing the folds on each 
other one can visualize the distribution of the lymphatics as seen in cross-sections 
of these mucosal folds. x54. 

Fig. 5.—Cross-section of the ampulla of the tube in which lymphatics in all layers 
of the tube are filled, as with an injection mass, with carcinoma secondary to that 
of the uterus. The patient, A. H. No. 4727-51, parous, aged sixty-four, was operated 
upon for uncontrollable bleeding due to an advanced carcinoma of the uterine cervix 
which had been treated with radium. An attempt was made to ligate the blood 
supply of the uterus. The retroperitoneal tissues on both sides of the pelvis were 
so infiltrated by the growth that it was impossible to gain access to the anterior 
branch of either internal iliac artery. The right tube and ovary were removed and 
the left ovarian vessels and both round ligaments were ligated. The bleeding ceased 
and did not return. The patient died a year later. The study of the tube and ovary 
removed at operation indicated that the carcinoma had extended from the uterine 
cornu into the lymph vessels of the mesosalpinx and thence to the ovary and tube. 
In this section the mucosal lymphatics greatly distended with carcinoma are most 
striking. Compare with the subserosal lymph vessels which are few in number if 
their injection is complete. Lymph vessels in the tubal wall are also filled with 
carcinoma. The carcinoma-filled vessel marked ‘‘a’’ is a collecting lymph vessel ex- 
tending from the tube into the mesosalpinx at the right. x16. 


The human fimbrial mucosa consists of a continuation of the mucosa 
of the ampulla with its longitudinal folds through and beyond the 
abdominal ostium of the tube. This mucosa spreads out and lines the 
inner surface of the infundibulum of the tube, adapting itself to the 
size and shape of the latter. It also extends over the rim of the 
infundibulum and covers ‘he outer surface of the latter for a varying 
distance to join the serosa of the tube. A further extension of this 
mucosa along the free margin of the mesosalpinx, toward or to the 
tubal pole of the ovary, constitutes the mucosa of the ovarian fimbriae. 

By floating out the fimbriae of a freshly removed tube in water and 
by examining it with a hand lens one will be impressed not only with 
the great variation in the size and shape of the mucosal folds but also 
with the complexity of their arrangement. If a similar examination 
is made of the same tube after incising it longitudinally one may see 
that the arrangement of the fimbrial folds becomes less complex and 
that the continuity of many of these folds with the longitudinal folds 
of the ampulla is evident. A comparative examination of several 
fimbriae demonstrates a great variation in the pattern of the mucosal 
folds in the different fimbriae. Since the histologic structure of the 
fimbrial and ampullar mucosa is essentially the same one might infer 
that the distribution of the lymphatics in the two situations would be 
similar. A knowledge of the distribution of the lymphatics in the 
mucosa of the distal portion of the ampulla would be of great assistance 
in the study of the unknown distribution of the lymphaties in the 
fimbrial mucosa. 
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Fig. 6.—Longitudinal section of the distal portion of the tube, shown in the pre- 
ceding illustration, including the fimbriae proper and the free margin of the mego- 
salpinx with its ovarian fimbriae, at the right, cut obliquely. As in the preceding 
section, the lymphatics of the mucosa are distended with carcinoma. Many of these 
are cut either longitudinally or obliquely and are thus extending lengthwise in the 
tubal mucosa. Note that the fimbrial mucosa is continuous with the mucosa of the 
ampulla and also that the lymphatics in the mucosa in the two situations appear to 
be continuous. Large lymph vessels distended with carcinoma are present in the wall 
of the tube and also in the mesosalpinx beneath the ovarian fimbriae. Apparently 
the lymph vessels of the ovarian fimbriae drain into vessels in the mesosalpinx be- 
neath. x5. 

Fig. 7—Higher magnification of a portion of the fimbriae shown in the preceding 
illustration. The distribution of the lymph vessels in the mucosal folds and at their 
bases is similar to that shown in the mucosa of the ampulla of this and other tubes 
(compare with Figs. 1, 2, 3, 4, and 5). x25. 


I have used Andersen’s! excellent description of the injected lym- 
phaties of the ampulla of the sow’s tube as a guide in the study of the 


lymphatics of the mucosa of the ampulla of human tubes. 


‘*The lymphaties of the ampulla lie in three separate strata of tissue. The two 
capillary networks lie in the subserous and subepithelial connective tissue respectively, 
and the large collecting vessels lie in the intermuscular connective-tissue layer. ... 

‘¢Tn cross-section the most conspicuous plexus is the mucosal one (Fig. 1 of the 
present paper). The vessels are broad in the long axis of the tube and thin in the 
transverse axis. They enter each mucosal fold, running approximately perpendicular 
to the inner surface of the circular muscle, so that if a cross-section cuts through a 
vessel near the base of the fold it is likely to cut lengthwise through a considerable 
portion of it. As the lymph-vessel extends farther it divides into two approximately 
equal branches, usually at an angle of 60 degrees or over, and repeats this method of 
branching at fairly regular intervals as it continues into the fold. These branches run 
in all directions through the mucosal folds, but the majority of them run longitudinally 
with the tube. ... The vessels are typical lymph capillaries, without valves and 
with the great irregularity of lymph vessels. . . . 

‘‘The lymphatic network of one mucosal fold is connected with that of the next 
by direct continuity at the base of the folds. This network bears the same relation 
to the epithelium between folds as to that of the folds proper. At the base of each 
fold the lymph-vessels widen into small sinuses as they receive the vessels from 
either side. Similar smaller sinuses are often found at the base of secondary folds. 
The plexus of vessels in the mucosa thus consists of a rich network just beneath the 
circular muscle, which receives lymph from the plexus in the mucosal folds. It 
drains into the intermuscular collecting vessels by way of fairly frequent vessels 
which pierce the circular muscle, usually in company with arterioles (Fig. 1 of the 
present paper). 

‘¢The lymph-vessels lie in the connective tissue of the mucosal fold. They are 
separated from the nearest epithelial cells by only a few strands of connective tissue, 
while they may be a considerable distance, often as much as 50 microns, from other 
epithelial cells. ... 

‘<The subserous plexus is less rich, and consists of small capillaries just outside 
the longitudinal muscle-layer and separated from the serous mesothelium by a few 
strands of connective tissue. This plexus also drains into large intermuscular 


vessels. ... 
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Fig. 8.—Longitudinal section of the distal portion of the tube including itg 
fimbriae proper, the mesosalpinx with its ovarian fimbriae and the tubal pole of the 
ovary at the right. The patient, A. H. No. 9339-31, parous, aged forty-seven, had 
had the entire uterus and one tube and ovary removed for a uterine leiomyoma. The 
veins filled with blood appear black in the photomicrograph. Their distribution sug- 
gests an intimate relationship between venous outlets of the tubal pole of the ovary, 
the fimbriae, and the mucosa of the distal portion of the tube. The large irregular 
empty space ‘‘a’’ arose from an incomplete section of the mesosalpinx. I believe 
that spaces ‘‘b,’’ ‘‘c,’’ and ‘‘d’’ are the lumina of large lymph vessels. There ig 
no suggestion of an anastomosis between the lymphatics of the ovarian fimbriae and 
those of the ovary. Occasional lymph vessels can be seen, under higher magnifica- 
tion, in the compressed folds of the mucosa of the ampulla. On the other hand, 
dilated lymphatics can be easily seen in many of the folds of the fimbrial mucosa, 
especially in the folds at the left of the abdominal ostium of the tube. It is obvious 
even with this low magnification that the fimbrial mucosa is but a continuation of 
the mucosa of the ampulla beyond the ostium of the tube. x5. 


Fig. 9—Higher magnification of the fimbrial mucosa about the abdominal ostium 
of the tube shown in the preceding photomicrograph. The extension of the longi- 
tudinal folds of the mucosa of the ampulla through and beyond the ostium of the 
tube can be easily seen, especially at the left. Lymph vessels running longitudinally 
in these folds can also be detected. These vessels become more dilated and are 
therefore more evident the further the mucosal folds extend beyond the ostium. The 
distribution of the lymph vessels in the folds of the fimbrial mucosa and at their 
bases is similar to that of the lymph vessels of the mucosal folds of the ampulla 
shown in this photomicrograph and better pictured in Figs. 1, 2, 5, and 4. x25. 


‘¢The collecting vessels, which are valved, run in the connective tissue which 
lies between the two muscle-layers.’’ These vessels pass through the tubal wall 
and empty into the lymph vessels of the mesosalpinx. 


METHODS OF STUDY 


Although I have failed in all of the few attempts made to inject the 
lymphatics of the tube, I have, however, observed, in the mucosa of 
the ampulla of tubes from patients with carcinoma of either the ovary 
or the uterus, spaces which were filled with carcinoma as with an 
injection mass. I inferred that these carcinoma-filled spaces were 
lymphatics. I have also frequently seen irregular, empty spaces in 
other portions of the tubal mucosa just described and also in the 
mucosa of normal tubes which, in form and situation, resembled the 
spaces filled with carcinoma. In these empty spaces an endothelium- 
like lining could be detected. I gathered this material together and 
compared the spaces just described with Andersen’s! illustration and 
description of the injected lymphatics of the mucosa of the ampulla 
of the sow’s tube. I found that the judged lymphatics observed by 
me were very similar, both in form and distribution, to the injected 
lymphatics shown by Andersen (see Figs. 1 to 6). It would seem that 
Andersen’s deseription of the lymphatics of the mucosa of the ampulla 
of the sow’s tube might at least in a general way be applied to the 
lymphatics of the mucosa of the ampulla of the human tube. 

Realizing that the mucosa of the fimbriae is a continuation of the 
mucosa of the ampulla through the abdominal ostium of the tube and 
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Fig. 10.—Longitudinal section of the distal portion of the tube including the 
fimbriae, in a plane at right angles to that shown in Fig. 8. The patient, A. H, 
No. 7788-31, parous, aged thirty-nine, had had the entire uterus and one tube and 
ovary removed and the pelvic floor repaired for descensus of the uterus and other 
results of the injuries of childbirth. The veins filled with blood are easily dis- 
cernible. The lymph vessels cannot be detected in the compressed folds of the mu- 
cosa of the ampulla. On the other hand, they are evident in many of the mucosal 
folds of the fimbriae. A mucoserosal junction is indicated by the letter ‘‘a,’’ 
x10. 

Fig. 11.—Higher magnification of mucosal folds of the fimbriae shown in the 
lower right-hand portion of the preceding photomicrograph. The lymph vessels in 
the folds and at their bases can be easily seen. The distribution of these vessels 
and the ones in the folds of the ampulla, shown in Figs. 1, 2, and 3, is similar. Al- 
though lymph vessels for the most part lie in the central portion of the folds, their 
distance from the epithelium varies in different portions of the folds. Lymph 
vessels ‘‘a,’’ ‘‘b,’’ and ‘‘c’’ accompanying blood vessels can be seen in the wall of 
the tube. If these vessels are continuous with those at the base of the folds, as well 
they may be, they would furnish an outlet for the lymph in the mucosal lymphaties, 
x54. 

Fig. 12.—Higher magnification of mucosal folds of the fimbriae at the right of 
the ostium of the tube shown in Fig. 8. The lymph vessels in the folds and at their 
bases can be easily seen. The distribution of these vessels and the ones in the pre- 
ceding photomicrograph is similar. In both instances the tubes were cut longitudin- 
ally but in planes at right angles to each other. Note that the blood vessels in the 
folds are situated, for the most part, between the lymph vessels and the epithelium. 
This apparently is a consistent arrangement. x25. 


that the mucosa in the two situations has the same histologic structure 
and therefore should have a similar lymphatic distribution, I studied 
earcinoma-filled and empty lymphatics of the fimbrial mucosa by com- 
paring them with similar lymphatics in the mucosa of the ampulla. 
In order to trace the extension of the mucosa of the ampulla of the 
tube into the fimbriae fifty-nine normal appearing tubes were studied. 
The tubes and ovaries attached to uteri which had been removed at 
operation were severed from these uteri and immediately placed in 10 
per cent formalin without incising the tubes. The distal portion of 
these tubes, including their fimbriae, was imbedded in ecelloidin since 
this causes less unequal tissue shrinkage and therefore fewer artifacts 
than paraffin. The sections were stained with hematoxylin and eosin. 
Sections cut in three different planes were employed in the study 
of these fifty-nine specimens. In one series the distal portion of the 
ampulla ineluding its fimbriae, the mesosalpinx with its ovarian fimbriae 
and a small portion of the tubal pole of the ovary were so mounted 
that longitudinal sections would inelude all of these structures. In 
the second series the distal portion of the tube and its fimbriae were 
cut longitudinally in planes at right angles to those of the first series. 
In the third series cross-sections were made of the fimbriae and distal 
portion of the tube. Serial sections were not employed in this group 
of specimens. However, representative sections from different levels 
of each block were saved. Lymph vessels could be seen in the mucosa 
of the fimbriae in all of the sections. 
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Fig. 13.—Mucosal folds of the fimbriae and a portion of the ampulla at the left 
of the ostium of the tube shown in Fig. 10, from another section. A portion of the 
ostium of the tube appears at the right in this photomicrograph. Note that the 
lymph vessels of the folds empty into vessels at the base of the folds. The latter ap- 
parently are continuous with lymph vessels of the mucosa of the ampulla and also 
possibly with lymph vessels ‘‘a’’ and ‘‘b’’ (more evident in lymph vessel ‘‘b’’) 
beneath the fimbrial mucosa. x04. 


Fig. 14.—Mucosal folds of the fimbriae and a portion of the ampulla at the right 
of the ostium of the tube shown in the preceding photomicrograph, from the same 
section. A portion of the ostium of the tube appears at the left in this photomicro- 
graph. Note the lymph vessels in the folds and at the base of the folds. The vessel 
in the fold nearest the ostium apparently is continuous with the lymphatics of the 
mucosa of the ampulla. A mucoserosal junction appears in this photomicrograph 
at ‘‘a.’’ There is no evidence of any anastomosis between the mucosal and the 
subserosal lymphatics. The latter are not evident. x50. 


In a smaller group of five specimens the tubes were incised longitu- 
dinally before placing them in formalin. This was done in order that 
the mucosa of the ampulla would not be compressed by the shrinkage 
of the wall of the tube in the fixing solution as occurred in the first 
group. Sections from this group showed no compression of the mucosa 
of the ampulla with a resulting increased visibility of its lymph vessels. 
Complete serial sections were employed in a portion of the blocks in 
all of these specimens. I have found that it is possible to follow a 
noninjected lymph vessel for only a short distance even in complete 
serial sections because portions of the vessel may be constricted and 
therefore difficult or impossible to detect. 

The lymphatics seen in the various types of mucosal folds were com- 
pared with those seen in similar types of mucosal folds in the same 
and other sections. In this way one obtained a general impression of 
the distribution of the lymphatics in each type of mucosal fold. 

Noninjected lymph vessels may be confused wth empty veins and 
also with spaces caused by unequal tissue shrinkage. Fortunately the 
veins in my preparations usually contain blood. Artifacts are infre- 
quent and are usually easily recognized both by their appearance and 
by the fact that they are not lined by endothelium-like cells. 

The photomicrographs with their legends present my observations 
and interpretations better than any written description. These con- 
stitute the most important part of this paper. They also demonstrate 
both the value and the shortcomings of this method of study. I desire 
others to draw their own conclusions not only from a study of the 
photomicrographs in this paper, but of much greater importance, from 
the study of similar material of their own in which, if possible, the 
lymphatics have been injected. I have found a reading glass of great 
value in the study of the photomicrographs. 
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DISCUSSION 


From the study of carcinoma-filled and empty lymphatics in the 
mucosa of the ampulla of the human fallopian tube, I believe that the 
distribution of these vessels in this mucosa closely resembles the dis- 
tribution of the lymphatics in the mucosa of the ampulla of the sow’s 
tube described by Andersen! (compare Figs. 2 to 6 with Fig. 1), 

Since the fimbrial mucosa has the same histologic structure as the 
mucosa of the distal portion of the ampulla with which it is continuous 
one might infer that the distribution of the lymphatics in the mucosa 
in these two situations would be the same. This inference is correet 
as indicated in the photomicrographs (see Fig. 9 and compare Fie. 4 
with Fig. 7, and Figs. 2 and 3 with Figs. 11, 12, and 13). 

By comparing the lymph vessels in mucosal folds of approximately 
the same size and shape in one or in several sections of both the 
ampullar and fimbrial mucosa one is able, in a general way, to visualize 
the distribution of the lymphatics in that type of mucosal fold (see 
Figs. 4, 11, 12, and 20). Since mucosal folds vary in size and form 
the pattern of the lymphatics in these folds must vary accordingly. 
The larger folds with secondary folds arising from them will have a 
more complex lymphatic pattern than the smaller and simpler folds 
(Fig. 15). 

For deseriptive purposes the lymphatics of the ampullar and fimbrial 
mucosa may be divided into two plexuses: one situated in the mucosa 
at the base of and between the folds and the other in the folds. Vessels 
from the plexus in the folds empty into the plexus at the base of the 
folds. Thus the lymphatics of one mucosal fold are united with those 
of adjacent folds. This pattern prevails in all sizes and types of mu- 
cosal folds whether in the ampulla or fimbriae. 

I have been unable to ascertain either the pattern of the branching 
and anastomosing of the lymph capillaries in the folds or the form of 
their termination (really origin) in the crest of the folds, whether the 
latter occurs in blind ends or loops. Only by a careful study of tubes 
in which the lymphatics have been injected can these finer and inter- 
esting details be determined. In the sections of the fimbriae studied 
by me the lymph vessels of the mucosa were usually more dilated and 
therefore more easily seen than the vessels in the ampullar mucosa of 
the same tube. In spite of this fact I experienced almost as much 
difficulty in tracing, even in serial sections, these noninjected capillaries 
in the fimbrial folds as I did in the ampullar folds. 

Since the lymphatics of the ampullar and fimbrial mucosa are true 
capillaries without valves a free circulation of the lymph in all diree- 
tions in the plexuses is assured. 
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Fig. 15.—A large primary mucosal fold of the fimbriae with many secondary folds, 
from the section shown in the two preceding photomicrographs. Note the com- 
plexity of the pattern of the lymph vessels in the large fold and its relative simplicity 
in the secondary folds. The vessels in the secondary folds empty at their base into 
the lymph vessels of the large fold just as the lymph vessels of a primary fold drain 
into the lymph vessels at its base. x50. 
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Fig. 16.—Cross-section of the fimbriae of a normal appearing tube at the level of 
its abdominal ostium (see Fig. 10 as a guide for the plane of this section). The 
patient, A. H. No. 970-32, parous, aged forty-nine, had had the uterus removed for 
benign uterine bleeding and descensus of that organ. The pelvic floor was also 
repaired for the results of the injuries of childbirth. The mucosa of the fimbrige 
covers over two-thirds of the surface of the circumference of the tube in this section. 
The lymph vessels of the mucosal folds of the fimbriae are greatly dilated as are those 
of the fimbriae shown in Fig. 19. xd. 

Fig. 17.—Higher magnification of the fimbria in the upper right-hand portion of 
the section shown in the preceding photomicrograph. The veins, partly or completely 
filled with blood which stains darkly, can be easily seen. I believe that all of the 
empty spaces are the lumina of lymph vessels. By using a reading glass one can 
easily see the lymphatics, at the base of and between the folds, which drain the 
greatly dilated lymphatics of the folds and in turn empty into vessels in the stroma 
of the fimbria proper beneath them. x25. 

Fig. 18.—Higher magnification of the fimbrial mucosa at its junction ‘‘a’’ with 
the serosa appearing in the left-hand portion of the section shown in Fig. 16. Note 
the dilated lymphatic, beneath the epithelium, which in this section appears tv end 
blindly with the termination of the mucosa. In the examination of numerous sec- 
tions, from many tubes, I have been unable to observe an anastomosis between the 
mucosal and the subserosal lymphatics. On the other hand, I have observed, in many 
sections, indications that the lymphatics of the terminal portion of the fimbrial mu- 
cosa are drained by vessels penetrating the tubal wall. xd4. 


‘There is abundant evidence that the lymphatics at the base of and 
between the mucosal folds of the fimbriae about the ostium of the tube 
are continuous with similar lymphatics of the mucosa of the distal 
portion of the ampulla‘ (see Figs. 6, 9, 13, and 14). Also when a 
fimbrial mucosal fold is a continuation of a longitudinal fold of the 
ampulla the lymphatics in the folds as well as at their bases should be 
continuous (Fig. 9). Therefore some of the drainage of the lymphatics 
of the fimbrial mucosa must be through the lymphatics of the mucosa 
of the ampulla. 


There are indications that the mucosal lymphatics of the fimbriae 
drain into vessels in the wall of the infundibulum and also in the 
mesosalpinx beneath this mucosa just as the lymphatics of the ampul- 
lar mucosa drain into vessels penetrating the wall of the tube be- 
neath it. 


I have not been able to detect any evidence of an anastomosis be- 
tween the lymphatics of the fimbrial mucosa and the subserosal lymph 
vessels at the mucoserosal junction even in fimbriae in which the 
mucosal lymph vessels were filled with carcinoma (see Figs. 18, 20, 
and 21). Subserosal lymph vessels in this situation could not be 
detected in any of my sections. This may have been due to the normal 
searcity of lymphatics beneath the serosa of the distal portion of the 
ampulla. 

In only one instance could I detect any suggestion of the possibility 
of an anastomosis between the lymph vessels of the ovarian fimbriae 
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Fig. 19.—Longitudinal section of the distal portion of a normal appearing tube, 
including its fimbriae proper, the free margin of the mesosalpinx with its ovarian 
fimbriae and a small portion of the ovary at the right. The patient, A. H. No, 
8389-31, parous, aged forty-three, had had the entire uterus and one tube and ovary 
removed for multiple uterine leiomyomas. Lymphaties cannot be detected in the 
compressed mucosal folds of the ampulla. On the other hand the lymph vessels in 
nearly all of the mucosal folds of the fimbriae are greatly dilated and are therefore 
conspicuous. Note the great variation in the form and height of the mucosal folds, 
An anastomosis between the lymph plexus at the base of the folds of the ovarian 
fimbriae and the ovarian lymphatics cannot be detected. The latter are not evident. 
x5. 

Fig. 20.—Higher magnification of mucosal folds of the fimbria in the left-hand 
portion of the section shown in the preceding photomicrograph. The lymphaties of 
the mucosa are easily seen. They do not extend beyond the mucoserosal junction 
(at the right). There is no evidence of any anastomosis between them and those 
of the subserosa. The latter lymphatics are not evident. The judged lymph vessels 
‘a’? and ‘‘b’’ in the tube possibly may drain the nearby mucosal lymphaties. x54, 

Fig. 21.—Longitudinal section of a portion of the fimbriae of a tube with the 
mucosal lymph vessels filled with carcinoma as with an injection mass. The patient, 
A. H. No. 113036, parous, aged forty-nine, had had both tubes and ovaries and the 
uterus removed for carcinoma of both ovaries associated with an extensive peritoneal 
carcinomatosis. The earcinoma in this section is, for the most part, confined to the 
mucosal lymphatics. In places, however, it has extended beyond these vessels and 
invaded the tissues of the folds. Carcinoma in lymph vessels of the stroma of the 
infundibulum is indicated by the pointer ‘‘a.’’ A mucoserosal junction is indicated 
by the letter ‘‘b.’’ Note that carcinoma is present in the mucosal lymphatics almost 
up to the mucoserosal junction. The subserosal lymphatics are not evident. If 
carcinoma were present in the subserosal lymphatics in this situation it would in- 
dicate or at least suggest an anastomosis between them and the mucosal lymph ves- 
sels. I have never found carcinoma in the subserosal lymphatics in other specimens 
similar to this one. Note that the pattern of the carcinoma-filled lymph vessels of 
the mucosa near its junction with the serosa is similar to that shown in the preceding 
photomicrograph. Many blood vessels are present in the tissues of the infundibulum 
but very few recognizable lymph vessels. The observations presented in this paper 
form a chapter in the study of carcinoma of the tubal mucosa secondary to carcinoma 
of the ovary. Is lymphatic permeation and embolic metastasis by way of the lymph 
vessels from the ovarian tumor the only way that the carcinoma in the ovary ean 
gain access to the mucosal lymph vessels of the tubal fimbriae? I hope to answer 
this question in a later paper. x10. 


and lymph vessels coming from the hilum of the tubal pole of the 
ovary. In sections of this specimen judged lymph vessels accompany- 
ing blood vessels could be seen coming from the ovary into the tissues 
of the mesosalpinx beneath the ovarian fimbriae and also judged 
lymph vessels extending from the ovarian fimbriae toward the ovarian 
lymph vessels. Whether or not an anastomosis occurred between these 
two sets of lymph vessels could not be determined. 

' It would seem that lymph plexuses as rich and apparently as pur- 
poseful as those present in the fimbrial and ampullar mucosa must 
have some important function other than to furnish channels in which 


carcinoma may grow and spread. ! 
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CONCLUSIONS 


The mucosa of the fimbriae of the fallopian tube is richly supplied 
with lymphatics which are continuous with similar vessels in the 
mucosa of the distal portion of the ampulla of the tube. 

The lymphatics of the fimbrial mucosa also drain into lymph vessels 
in the wall of the infundibulum of the tube and those of the ovarian 
fimbriae drain into lymph vessels in the mesosalpinx. 

An anastomosis between lymph vessels, coming from the hilum of 
the tubal pole of the ovary, and the lymphatics of the adjacent ovarian 
fimbriae may well exist but was not positively demonstrated. 

No suggestion was found of an anastomosis between the mucosal 
lymphatics of the fimbriae and the subserosal lymphaties at the muco- 
serosal junction. ' 

NOTE: The efficiency of the laboratory work in the preparation of this paper is, 
in large measure, due to the technical skill and interest of Miss Helen Buchan and 


Miss Winifred Lansing. ,The photomicrographs were made by Mr. James A, Glenn. 
These I thank for their interest and cooperation. 
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THE DEMONSTRATION OF GONADOTROPIC SUBSTANCES IN 
THE BLOOD AND URINE 


C. F. FLunHMANN, M.D., SAN FRANcIsco, CALIF. 


(From the Department of Obstetrics and Gynecology, Stanford University 
School of Medicine) 


MONG the many medical contributions of Dr. Robert Tilden 
Frank, one of the most outstanding is the development of meth- 
ods to demonstrate the presence of estrogenic hormones in the blood 
and urine. The importance of this work lies not altogether in the 
additions made to our knowledge, but also in the recognition of a new 
method of approach in studying problems of physiology and pathol- 
ogy. It seems particularly appropriate, therefore, in a volume dedi- 
eated to him and to his achievements, to consider ‘the present status 
of our knowledge in an associated field, namely, the detection of 
gonadotropic substances in the blood and urine. 
} The basis for these studies was laid in 1921 when Evans and Long! 
succeeded in producing very definite changes in the reproductive sys- 
tem of the white rat by the intraperitoneal injection of an alkaline 
preparation of bovine anterior hypophyseal substance. A few years 
later Smith,? and Smith and Engle? in this country, and Zondek and 
Aschheim* in Germany, observed that inoculations of fresh anterior 
pituitary gland tissue into immature mice and rats leads to a pre- 
cocious sexual maturity. In 1928 Aschheim and Zondek® described 
their ‘‘pregnancy test’’ and showed that the urine of pregnant women 
contains large amounts of some hormone which has the property of 
inducing changes in the ovaries of laboratory animals./ A standard 
procedure for the detection of gonadotropic hormones thus became 
available, and they were found in many body tissues and fluids under 
varying conditions. “In 1929, Fels* and Fluhmann’ noted their pres- 
ence in the blood of pregnant women, Rossler® in the urine of women 
with chorionepithelioma, Fluhmann?® in the blood of women following 
castration, in certain cases of amenorrhea and in the postclimacteric 
period, and Zondek!® in 1932 described their appearance in the urine 
of men with teratomas of the testicle.’ Since then, many reports have 
appeared which have given us valuable information regarding the 
production of these substances, their properties and distribution, and 
many refinements in the technic of the test. In the Stanford Labora- 
tory of Gynecology over 3,000 tests for gonadotropic hormones in 
blood, urine, and tissue extracts have been conducted between 1928 
and 1937. 
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| TYPES OF GONADOTROPIC HORMONES 


With the announcement of Aschheim and Zondek that the injection 
of urine from pregnant women into immature rodents results in follicle 
erowth and luteinization in the ovaries, it was at once assumed that 
it contained a principle derived from the anterior hypophysis. Al- 
though Engle, Orban and Watrin, and Collip early expressed doubt 
as to the validity of this conclusion, it was at once generally accepted 
and is still maintained by a number of authors. The work of the past 
few years, however, has brought forth a convincing array of facets 
which show that we are not dealing with a single anterior pituitary 
factor, but with a number of gonadotropic substances which may not 
have a common origin. J have summarized the most significant bio- 
logic differences between these hormones in a number of previous com- 
munications (Fluhmann!!™), and they indicate that such substances 


should be identified with one or the other of two important groups. 


‘1. The ‘‘anterior pituitary sex hormones’’ are found in the blood and urine of 
normal women and in increased amounts in castrates, in some patients with amenor- 
rhea, and in the postclimacteric period. Their prototype is found in various extracts 
prepared from anterior pituitary glands or in fresh hypophyseal tissue} and “two note- 
worthy biologic reactions may be mentioned. In immature rats or mice they induce 
a rapid development of numerous follicles, some of which luteinize while others 
undergo atresia’ so that in 96 or 120 hours, the ovary presents the picture of numer- 
ous small corpora lutea interspersed with atretic follicles; ‘ Second, they readily 
stimulate follicle growth, luteinization and hypertrophy of interstitial cells in the 
ovaries of hypophysectomized rodents! Following the work of Hisaw, Fevold, and 
their collaborators, and subsequent corroboration from Wallen-Lawrence, Evans and 
others,‘it is now believed that these changes are due to two distinet hormones which 
may exist in various proportions. In the first place there is anterior pituitary 
hormone-A, which stimulates the growth and maturation of graafian follicles. 
Second, there is anterior pituitary hormone-B, which causes a luteinization of 
granulosal and thecal cells. * 

1 2. The ‘‘chorionic gonadotropic hormone’’ is distinct from the first group in 
that it occurs in large amounts during pregnancy, in association with chorion- 
epithelioma and hydatidiform mole, and in men with certain testicular tumors. It 
presents many biologic differences from the anterior pituitary hormones.‘ For in- 
stance, in the immature rat ovary it induces follicle growth and luteinization, but 
the resultant histologic picture is characteristic. ‘instead of the large numbers of 
small, closely packed corpora lutea and atretic follicles which result from the ad- 
ministration of anterior lobe extracts, there are large corpora, normal developing 
follicles, and larger or smaller cysts lined with lutein cells!’ Moreover, these changes 
are believed to be due, not to the chorionic hormone alone, but to its action along 
with anterior pituitary factors already present in the normal animal. This is shown 
by the fact that in hypophysectomized rats the chorionic hormone fails to stimulate 
follicle development and only directly affects the ovarian interstitial cells. In spite 
of the repeated statement that the chorionic hormone is made up of two different 
elements (Novak14), no sound experimental evidence such as has been advanced for 


the anterior hypophyseal substance is as yet available. 
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‘he origin of the chorionic hormone is not known for a certainty.‘ 
In many ways it seems to fulfill the requirements for a luteinizing 
factor from the anterior hypophysis, but on the other hand, there is 
good reason to believe thatlit may be produced by the placenta and 
by certain newerowths! Until the final answer is obtained, it is very 
important that these two groups be kept distinet, and this is espe- 
cially true in dealing with clinical problems. There are not only 
many biologic differences between the two types of hormones, but 
they also occur under very different physiologic and pathologie con- 
ditions. 


ANTERIOR PITUITARY GONADOTROPIC HORMONES 


The demonstration of this type of gonadotropic hormone depends 
on the employment of various modifications of the Aschheim-Zondek 
pregnancy test. Mice, rats, or rabbits may be used. The relatively 
small size of the mouse makes it a more sensitive test animal but a 
marked disadvantage is faced when extracts with toxie properties are 
injected. With any extensive studies of this nature it is desirable 
that a colony of mice be developed so that exact ages may be known 
and control observations made at different seasons to determine the 
time at which first estrus appears in the majority of animals. The 
work of Engle and Rosasco’? and Hamburger'® has amply shown 
the many errors which may arise from the common practice of pur- 
chasing mice from dealers and depending altogether on body weight 
as evidence of immaturity. In the Stanford Laboratory of Gynecology 
it has been found necessary to begin the test with mice eighteen to 
twenty days old, since sexual maturity occasionally may appear as 
early as twenty-five days of age. 

The injections have been carried out in various ways, but two 
methods may be mentioned as standard procedures. First, the mate- 
rial to be tested may be given in single daily doses for three con- 
secutive days and the animals sacrificed in 96 to 100 hours from the 
time of the first injection. This is generally done with extracts, but 
whenever blood serum or urine is tested directly, it is preferable to 
give a larger number of injections and to prolong the period of 
observation. For instance, in examining blood serum it has been our 
practice to inject 0.5 ¢.c. twice daily for four consecutive days and 
to autopsy the mice in 120 hours from the beginning of the experiment. 

The end point of the test designating a positive result has received 
many interpretations. ‘ The stimulus of the gonadotropic hormone 
causes follicle development with or without luteinization in the ovary, 
and secondarily, enlargement of the uterus, establishment of the vag- 
inal introitus, and estrous changes in the vaginal mucosa. It must 
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be remembered, however, that any changes affecting the uterus and 


vagina are secondary to ovarian changes, and therefore cannot be 
employed unless it has been very clearly demonstrated that the mate- 
rial being tested does not contain any estrogenic substances. Ag a 
ease in point, Thomsen and Pedersen-Bjergaard! use the vaginal re- 
sponses obtained in the mucification test for estrogenic substances 
(Fluhmann!?*) as eriteria for stimulation of ovarian function in im- 
ae mice. It may no doubt prove a very delicate procedure for 
detecting gonadotropic hormones but is entirely dependent on tlie ab. 
solute absence of estrogenic hormone in the material originally ad- 
ministered to the animals. The final test for a gonadotropic hormone 
must depend on the clear demonstration of not only functional, but 
anatomic, changes in the ovary of the immature rodent. This is best 
shown by serial sections of ovaries fixed in Zenker’s solution, mounted 
in paraffin, and stained by hematoxylin and eosin. 

Two such effects are of significance in testing for the anterior pitu- 
itary gonadotropic hormone; (1) developing, or large atretic graafian 
follicles, and (2) corpora lutea, with or without imprisoned ova.* 
In the majority of instances, large follicles with or without signs of 
atresia in the ovary of the test mouse give evidence of anterior lobe 
‘gonadotropic hormone in the blood or urine. On the other hand, 
luteinization occurs also and is apparently dependent on a quantitative 
factor, although there is the possibility that it is due to a relative 
concentration of the ‘‘follicle-stimulating’’ and ‘‘luteinizing’’ hor- 
mones of the anterior lobe. In 71 positive tests with blood serum I 
found 15 instances of corpus luteum formation (Fluhmann!’), and 
similar observations have been made by a number of other workers. 
Salmon and Frank” recently investigated this aspect of the problem, 
and rightly pointed out that either follicle-stimulating or luteinizing 
effects could be produced in immature (rat) ovaries by increasing or 
decreasing the dosage of given extracts, but it was not possible ‘‘to 
conclude whether one factor at different dosage produces both effects 
or whether two factors are present with different dosage thresholds.”’ 


The administration of untreated blood serum or urine from normal 
individuals to immature mice or rats fails to yield positive tests. The 
blood of 45 women with normal menstrual cycles regularly gave nega- 
tive reactions (Fluhmann?®), and Mazer and Goldstein?! obtained 
positive results in only 2 out of 53 similar patients. This method is 
therefore of no use in studying the normal content of gonadotropic 
substances in blood or urine, although it is of distinct value in demon- 
strating increases of the hormone under various conditions. For this 


*In addition, mention must be made of follicles with hemorrhage (APR-II of the 


original A-Z reactions) and lutein cysts, but these appear infrequently and are 
more characteristic of the chorionic hormone. 
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reason, a number of procedures have been developed to concentrate 

the amount of hormone present before the biologie test is conducted. 

Neumann and Peter,”* Frank and Salmon,”* and Freed?* have de- 

seribed methods of extracting gonadotropic substances from blood, 

and similar procedures for urine have been reported by Zondek,?® 

Katzman and Doisy,?® Levin and Tyndale,?* Katzman,?* and others. 
‘Although the exact relationship between gonadotropic hormones in 

the circulating blood and those excreted in the urine has not been 

established by careful analysis, it is generally believed that they run 
parallel and are directly comparable. \ 

There is, unfortunately, no uniformity of results in the studies con- 
ducted on the presence of gonadotropic hormones in the blood and 
urine of normal individuals. Soeken*® reported positive tests in the 
urine of 24 out of 50 children, but his findings could not be corrobo- 
rated by Schorcher*®® and Ehrhardt and Ruhl.*? Katzman and Doisy”® 
observed that between the ages of four years and puberty little or 
none of the gonadotropic substance was found, while at puberty an 
increased excretion occurred. The examination of the blood and 
urine of normal menstruating women also shows much contradiction. 
Frank and others” found that a maximal concentration of gonado- 
tropic substances in the blood occurred from the sixth to the ninth 
days of the cycle, Frank and Salmon” from the ninth to the thirteenth 
days, while Neumann and Peter** noted an increase during the pre- 
menstruum. The studies conducted with urine are likewise confusing, 
but the available reports may be placed in two groups. In the first 
are those investigators who believe that the maximal excretion of 
gonadotropic hormone takes place during the premenstruum (Zondek** 
and Osterreicher**). The second group (Katzman and Doisy,?° Kurz- 
rok and others**) finds the greatest concentration at about the middle 
of the menstrual cycle and feels that it represents an increased activity 
of the anterior lobe which is associated with ovulation. It is hoped that 
additional data on these important points will soon be available. 

' Although difficulty has been experienced in determining the occur- 
rence of anterior pituitary gonadotropic hormone under normal con- 
ditions, it has been amply demonstrated that following a loss of ova- 
rian function there is a marked increase both in the blood (Fluhmann,? 
Zondek,?? Mazer and Hoffman®*), and in the urine! (Zondek,®® Jeft- 
coate,*° Mazer and Andrussier,*! Briihl,4? Osterreicher,*? Gostimi- 
rove, and others). ‘In my original studies,” an inerease of 
gonadotropic hormone in the blood was found in 40 per cent of pa- 
tients examined within three months after an operative castration and 
in 76 per cent after this period, in 60 per cent of women following 
an irradiation castration, in 60 per cent of postmenopausal women, 
and in a number of patients with long periods of amenorrhea. This 
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increase was observed as early as eight days following operative eas- 


tration, and Osterreicher*® and Saethre*? have demonstrated it in the 
urine of women as old as eighty and ninety years of age. 

This observation is of considerable interest and two possibilities 
arise to explain the great increase of the hormone in the blood and 
urine. It may result from a nonutilization of the hormone by afune- 
tional or absent gonads, but a number of associated findings support 
the view that it is due to an actual hyperfunction of the anterior 
hypophysis. (1) It is in keeping with the posteastration hypertrophy 
of the anterior lobe of women, which has been described by a number 
of authors (Tandler and Gross,#5 Kon,” Kolde,°? Réssle®!). (2) An- 
terior hypophyseal tissue from gonadectomized rats is much more 
potent to stimulate the ovaries of immature rodents than that from 
normal controls (Engle,°? Evans and Simpson’*). (3) Estrogenie 
hormones are inhibitors of anterior pituitary function so that this in- 
hibition is removed with the cessation of ovarian function. (4) It has 
been possible to decrease the excessive elimination of gonadotropie 
hormone in menopausal patients by the administration of large 
dosages of estrogenic substances (Albright,°! Frank and Salmon,*® 
Zondek’*®) .* 

In the light of these findings ‘the demonstration of excessive amounts 
of anterior lobe gonadotropiec hormone in the blood and urine of 
women is interpreted as indicating a cessation of ovarian function! and 
has been employed in a number of clinical problems. For instanee, 

‘it is of value in the study of patients with amenorrhea, and positive 
tests are considered as evidence of a ‘‘primary ovarian failure’’ 
(Mazer and Goldstein*!).’ It also has been used recently to determine 
the duration of gonadal function in women who have had hysteree- 
tomy with conservation of the eonads' (Marx and others,®? Tamis*$). 

It has been maintained that an increased elimination of anterior 
lobe gonadotropic hormone occurs in two important conditions in ad- 
dition to lack of ovarian function. In the first place, Zondek®® has 
reported its association with carcinoma of various pelvie organs in a 
large proportion of cases, and apparent corroboration has come from 
Winter® and Bandler.*! However, these findings have not been sub- 
stantiated by Frank®? and Hamburger,™ and in my own studies with 
blood no relation could be found between carcinomatous disease and 
increase of gonadotropic hormone in younger individuals. It must be 

*However, the exact relationship between estrogenic hormones and overproduc- 
tion of anterior lobe gonadotropic substances is not quite clear. It has been main- 
tained that the latter occurs with the disappearance of the ovarian factors, but 
that is not necessarily true. <A certain percentage of preclimacteric patients show 
an increase of gonadotropic hormones while still menstruating, and recent studies 
indicate that estrogenic substances are found in both castrates and postmenopausal 


women. The two groups of hormones may thus be present in large amounts at the 
same time. 
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pointed out, also, that the vast majority of reported positive results 
occurred in women in the preclimacteric or climacteric periods. 
Second, considerable discussion has centered on the presence of go- 
nadotropic hormones in the urine of patients with acromegaly, hypo- 
physeal tumors, prolonged increase of intracranial pressure or essen- 
tial hypertension. In these instances there is likewise a diversity of 
opinion, positive tests having been reported by v. Morgitay-Becht and 
Miklos,“* Kraus,® Hirsch-Hoffmann,®® Kylin,® and MeCullagh and 
Cuyler,®* while Watts, Fels,“? and Searf and Israel“ have not been 
able to offer corroborative evidence. This aspect of the question 
should therefore remain sub judice for the present and await further 
studies. 
CHORIONIC GONADOTROPIC HORMONE 

The Aschheim-Zondek ‘‘pregnaney test’? is the method employed 
for the detection of the chorionic gonadotropie hormone, and it has 
received widespread acceptance as a standard procedure. In this 
country the use of rabbits, as suggested by Friedman, has supplanted 
rats and mice as test animals, and the many writers who have reported 
con the subject attest to its great accuracy. “The modified Friedman 
test employed in the Stanford Laboratory of Gynecology has given 99 
per cent correct results in normal pregnancy! and our experience sup- 
ports the recommendations recently made by Kelly and Woods.* }The 
patients are instructed to limit fluid intake after 10:00 p.m. on the day 
previous to the examination, and the first specimen of urine voided 
the following morning is forwarded to the laboratory.' 'The rabbits 
are adult females weighing no less than 3144 pounds, which have been 
isolated for a period of at least two days. They are anesthetized with 
ether, and a small incision is then made in the flank in order to in- 
spect one of the ovaries. If small clear follicles are found, the ovary 
is dropped back into the abdominal cavity and the wound closed by 
interrupted stitches in the muscles and metal clips in the skin. An 
intravenous injection of 7 ¢.c. of the urine is made at once into one 
of the ear veins, and this is repeated a few hours later. The rabbits 
are examined forty-eight hours after the first injection, and a positive 
result is made from the presence of hemorrhagic or ruptured follicles 
in one or both ovaries. 

Although the Friedman test is the method of choice for the routine 
examination of urine specimens, there is still a field of usefulness for 
the smaller rodents in making quantitative determinations of the 
hormone or for the study of blood or tissues. In contrast to the ante- 
rior lobe gonadotropie hormone, however, the rat is from 3 to 5 times 
more sensitive than the mouse to the chorionic substance (Ham- 


burger,®* Rowe and others,“ Nelson and Overholser™). The same 


precautions should be employed in choosing suitable immature rats, 
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and we employ animals of from twenty-one to twenty-three days of 
age which have been bred in our own colony. Since the chorionie 
hormone usually occurs in very great amounts it is not necessary to 
concentrate either the urine or the blood, and, in fact, in doing quan. 
titative tests it is usually necessary to dilute the original specimens, 
At least three rats should be used for each dosage level, and according 
to the original Aschheim-Zondek procedure 3 injections are given 
daily for two days and the animals sacrificed in 96 to 100 hours, 
Although some of the changes induced in the ovaries may be detected 
grossly, it is much better to study serial sections as in the case of the 
anterior pituitary gonadotropic substance. Three reactions have been 
deseribed. ‘‘APR-I’’ is denoted by the presence of follicles, and these 
consist of normal developing follicles or small cysts lined with lutein 
cells. There is a striking absence of follicles showing chromatolytie 
degeneration, as seen with anterior lobe preparations. ‘‘APR-II”’ 
consists of hemorrhages into follicles or lutein cysts, and may be seen 
grossly as ‘‘Blutpunkte,’’ but they do not occur as readily in rats as 
in mice. ‘‘APR-III’’ is indicated by corpora lutea, with or without 
imprisoned ova. 
* The chorionic hormone is not found in normal menstruating women, 
but occurs in very great amounts throughout the whole course of 
gestation in the human. It may be observed as early as during the 
first two weeks following conception, but it rapidly disappears within 
a few days after delivery! It is beyond the scope of this review to 
refer to the numerous studies on the amounts of hormone present at 
different stages of pregnancy, but attention must be directed to the 
recent careful work of Evans and his associates.‘° These authors 
emphasize two of their observations which have considerable clinical 
significance. In the first place,’‘the amount of hormone in the urine 
maintains a high level throughout pregnancy, but there occurs an 
exceedingly steep hormone peak at a time which is quite accurately 
one month from the beginning of the first expected but missed men- 
struation.! Second, they find hormone levels associated with normal 
gestation far greater than previously reported. In one case, over one 
million rat units were excreted during the course of twenty-four hours. 
The wide variations of hormone levels encountered in different indi- 
viduals, the high peaks observed by Evans, and the difficulties of 
accurate quantitative determinations render it very difficult to effi- 
ciently control any analysis of increase or decrease in the amounts of 
hormone present in pathologie conditions. fIt is of particular interest, 
however, that a number of investigators have reported excessive 
amounts of the chorionic substance in the blood and/or urine in hyper- 
emesis gravidarum! (Von Weymerseh,7® Anker and Schoe- 
neck,7® Heim,7® Ehrhardt,®° Anselmino and Hoffmann*') and'in the 
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toxemias of late pregnancy (Smith and Smith,*? Heim,’? Anselmino 
and Hoffmann*!). The significance of this increase is difficult of inter- 
pretation, but is an observation worthy of further investigation. 
‘the demonstration of the chorionic gonadotropie hormone in the 
blood and urine of women with hydatidiform mole and chorionepithe- 
lioma has been accomplished by many workers (Réssler,® Zondek,** 
Mazer,’ Mack and Catherwood,** Kimbrough,** Mathieu and Palmer,** 
Zondek,®® and others). It is a discovery of the utmost clinical sig- 
nificance and may be of great value from the standpoint of diagnosis and 
therapy. ‘The occurrence of positive tests, and especially of tests increas- 
ing in intensity some weeks or months after a normal pregnancy or 
a hydatidiform mole, is very important in establishing a diagnosis of 
chorionepithelioma! | It is also of inestimable significance in controlling 
therapeutic measures, since a persistence of the hormone in the urine 
may indicate an incomplete operation for a mole or the occurrence of 
metastases in chorionepithelioma. On the other hand, it must be 
recognized that there are some limitations to the usage of the test 
and the results must be clearly interpreted in the light of the patient’s 
history. For instance, the chorionic hormone may persist in the blood 
and urine for as long as six weeks after the evacuation of a hydatidi- 
form mole and therefore may not necessarily imply that an incomplete 
operation has been performed or that a chorionepithelioma is present.* 
It is also especially important to interpret with caution the results 
of quantitative determinations of the hormone. 'Zondek®® states that 
the presence of 200,000 units or more of the luteinizing hormone in 
the urine favors the diagnosis of hydatidiform mole in the differentia- 
tion from a normal pregnancy.' However, much higher values have 
been found in normal pregnancy ; and again little or no hormone could 
be demonstrated in some instances of hydatidiform mole (Philipp**). 
In a patient with a chorionepithelioma uteri associated with extensive 
metastases to the lungs and liver I found smaller amounts of the 
chorionic hormone in the urine than are generally present during the 
course of a normal gestation.! 
' The presence of a gonadotropie principle in the urine of men with 
teratomas of the testicle was first reported by Zondek®® and has re- 
ceived abundant confirmation from Ferguson and others.! It also 
has been recently shown that this substance has the biologie properties 
of the chorionic and not of the anterior hypophyseal hormone (Fluh- 
mann and Hoffmann,®? Evans®). ‘The test'in such cases is of value 
in the differential diagnosis of testicular tumors and may be employed 
to determine the effectiveness of operative or irradiation therapy and 
the appearance of metastases following the eradication of the primary 


*However, if the examination of the urine yields positive results after it has 
become negative, the finding is significant. 
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tumor.’ In a recent communication, Hamburger®! maintains that in 
addition to the group of newgrowths which produce the chorionic 


hormone,/seminomas of the testis may also cause the appearance of a 


eonadotropic factor which has the characteristics of the anterior lobe 


follicle-stimulating hormone. 

The development of methods to detect gonadotropic hormones in the 
blood and urine has contributed much to the progress of our knowl- 
edge. They have given us tests which not only are valuable for prae- 
tical application but serve as guides in the investigation of obscure 
problems in physiology and pathology. In spite of the advances that 
have been made there is much to be accomplished in the future, and 
it is hoped that many more workers will adopt these procedures and 


contribute to this important field. 
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‘THE INFLUENCE OF LACTATION ON THE IMPLANTATION 
OF THE MAMMALIAN EMBRYO 


F. W. Rogers M.D., BANGor, NorrH WALES 
(From the Department of Zoology, University College of North Wales) § 


HE attachment of the embryo to the uterine mucosa constitutes 

a critical period both in the development of the embryo itself and 
in the maternal processes of gestation.’ Prior to implantation the 
embryo has no organic connection with the maternal tissues’ and is 
indeed isolated from them by the more or less attenuated zona pel- 
lucida, which persists in some forms almost until this time. ‘It is 
dependent for its nutrition partly on the reserve materials of the 
ovum and partly on the contents of the fallopian tube and uterus, 
which are absorbed in fluid form.’ 'Subsequently the embryonie and 
maternal tissues are in continuity and the nutrition of the embryo 
is then effected by the absorptive and phagocytic activity of the troph- 
oblast and of the placenta.’ "Implantation marks in the mother the 
transition from the preparatory postestrous: reconstruction of the 
uterine mucosa and the phase of maximum secretory activity of the 
uterine glands to the formation of the definitive maternal placental 
tissues.’ Despite the importance of implantation in gestation and the 
considerable knowledge we possess of the morphologic changes which 
accompany it, we know relatively little of the physiologic processes 
eoncerned. Some light is thrown on these by the observations on the 
effect of lactation in retarding implantation which are reviewed in 
this paper. 


Lataste recognized in 1882 that, in a number of mammals, the duration of gesta- 
tion is prolonged during lactation. In his treatise entitled ‘‘ Recherches de Zooéthique 
sur les Mammiféres de l’ordre des Rongeurs.’’ (1887) he stated: ‘‘Chez les 
Muridés, quand la femelle entre en lactation au début de sa grossesse, la durée de 
la gestation peut étre de trois périodes génitales; dans tous les autres cas, elle n’est 
que de deux périodes.’’ The ‘‘période génitale’’ of Lataste’s Law is the approxi- 
mately ten-day period of the pseudopregnant or mated estrous cycle of the mouse. 


Although Lataste’s most extensive researches on this problem were performed 
on the mouse, he showed that gestation is prolonged by lactation in Dipodillus Simoni, 
Lataste, and Meriones longifrons, Lataste, as well. Moreover he showed conclusively 
that the prolongation is due to an arrest in the development of the embryos at an 
early stage, before they have produced macroscopically distinguishable swellings 
of the uterus. He states that lactation continued for only three, five, or eight days 
from the time of parturition does not result in prolongation of gestation, but exam- 
ination of his schedules reveals that while this conclusion was justified for three and 
five days’ lactation, it was not in the case of eight days’ lactation. Lataste also 
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showed that mammary activity below a certain intensity does not produce a retarda- 
tion of development; thus the duration of gestation was normal in mice suckling 
only one or two young while it was prolonged in those suckling three or more 
young. 

Daniel (1910) records ten instances of the prolongation of gestation from two 
to ten days in mice suckling from three to ten young. He concluded from these 
data that the period of gestation, in lactating mothers, varies directly with the num- 
ber of young suckled. He found that the prolongation was approximately one day 
for each young suckled. Although his data are meager, they gain weight from the 
fact that only five females were used, three of which had two prolonged gestations 
and one had three. In each individual mouse, as well as in the series as a whole, the 
prolongation was greater, the greater the number of young suckled. 

King (1913) showed that a similar prolongation of gestation during lactation 
oceurs in the albino rat, Rattus norvegicus albinus, of the Wistar Institute strain. 
She records the duration of thirty-one pregnancies, varying from twenty-one to 
thirty-four days, in rats suckling from three to eleven young. In this strain the 
gestation period in nonsuckling females varies from twenty-one to twenty-three days. 
All females suckling six or more young had prolonged periods of gestation; of the 
nineteen rats suckling five or less young, gestation was not prolonged in the eight 
which subsequently gave birth to litters of five or less but was prolonged in the eleven 
which gave birth to litters of six or more. It is suggested that the suckling of a 
litter of six or more young lessens the food supply to the fetal young and so retards 
their development. 

Kirkham (1916) investigated the stage of development attained by the embryos 
in a series of 21 mice suckling from three to eight young killed at daily intervals 
from six to twenty-four days postpartum. He compared these with a standard 
series of embryos from nonsuckling females which had become pregnant at the 
postpartum estrus. He found that copulation occurs within twenty-four hours of 
parturition and that in both suckling and nonsuckling animals the ova are in the 
2-cell stage during the first and second days of gestation, are morulas during the 
third and fourth days and during the fifth day are blastocysts free in the uterine 
lumen. In nonsuckling females, in which the normal gestation period is twenty 
days, they become implanted at the close of the fifth day. Ten females suckling 
from three to eight young, when killed from six to fourteen days postpartum, all had 
blastocysts free in the uterine lumen. He concluded, therefore, that in the suckling 
mouse implantation oecurs at the end of the thirteenth day of pregnancy (fourteenth 
day postpartum) and that this delay is due to the loss of surplus nourishment 
through the mammary glands, preventing the uterine mucosa from reacting to the 
embryos. The embryos in eleven suckling mice killed from fifteen to twenty-four 
days postpartum were implanted and exhibited retardation, compared with those 
of nonsuckling mice, of from three to fourteen days, except in the single instance 
where only 3 young were suckled in which there was no apparent retardation. He 
found no evident correlation between the amount of retardation and either the 
number of young suckled or the number of embryos in utero. 

Kirkham, in a subsequent paper (1918), records the duration of pregnancy in nine 
mice suckling from one to four young. None of the four mice suckling one or two 
young showed any prolongation, four mice suckling three or four young showed 
prolongations of from nine to eleven days and one mouse suckling three showed none. 
A series of twenty-two mice, which were each suckling four young and were killed 
at intervals of from two to twenty-five days postcoitum, were examined, and the 
contained embryos were compared with those from nonsuckling females. None of 
those killed up to the thirteenth day had implanted embryos, whereas eleven of the 
twelve killed subsequently had. The eleven animals with implanted embryos exhibited 
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retardations varying from two to twelve days. In another experiment involving 
sixteen mice, the animals were allowed to suckle the whole litter born at first but 
subsequently all but one were removed at intervals, varying from one to thirteen days 
postpartum. All were killed on the thirteenth day postpartum and the embryos 
examined, All the six that suckled the whole litter for more than six days, that is 
after the normal time of implantation, showed retardation of from five to eight days, 
Some of those that suckled the whole litter for six days or less exhibited retardation 
of up to five days while others showed none. 

Mirskaia and Crew (1931) record the duration of pregnancy in 19 mice, suckling 


from 3 to 8 young, of which 7 were primiparas, having become pregnant at their 
first postpartum estrus, and 12 were multiparas. They found that in all cases gesta- 
tion was prelonged, the period varying from six to sixteen days without reference 
either to the number of young in the uterus or suckling. They found no support 
for Kirkham’s view that the functioning mammary glands exert an inhibitory action 
on the uterus, but they suggest that the delayed implantation is due to inability of 
the corpus luteum to provide sufficient luteal hormone for implantation and lactation 
to take place simultaneously. 

Hain (1934) records variations between twenty-two and thirty-six days in the 
duration of pregnancy in fifteen albino rats suckling from 3 to 11 young. She 
concluded that, unlike the mouse, the duration of pregnancy in the rat may not be 
prolonged when only 3 or 4 young are suckled. It is always prolonged when more 
than four young are suckled. She found no correlation between the number of young 
suckled and the duration of the prolonged gestation. Hain found no evidence that 
the number of embryos in the uteri affects the duration of gestation when five 
or less young are suckled, as was suggested by King (1913). 


Lataste’s pioneer work seems to have been overlooked by all the 
subsequent workers referred to above, since in none of the papers 
quoted is there any reference to it. 

The author (1935), when investigating the estrous cycle of the com- 
mon shrew (Sorex araneus, Linnaeus) with material trapped in the 
wild state, found among the pregnant animals an unexpectedly high 
proportion with blastocysts free in the uterine lumen. In this species, 
it is possible to distinguish females that are pregnant for the first 
time from those that are parous, and further analysis revealed that 
this unexpected preponderance of the unimplanted uterine blastocyst 
stages was almost entirely confined to the group of parous females. 
Moreover in the common shrew the majority of females become preg- 
nant at the postpartum estrus, lactating and gestating simultaneously. 
The distribution of the ninety-nine pregnant animals obtained, accord- 
ing to the stage of the contained embryos, between first and subse- 


quent pregnancies, is summarized in Table I. 


TABLE I 


SUBSEQUENT 


STAGE OF EMBRYOS | 
| PREGNANCIES | PREGNANCIES 
Fertilized ova in the fallopian tubes | 7 ae 
Blastocysts free in the uterine lumen | 3 26 
Implanted embryos | 32 20 
Total | 42 57 
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The relative durations of these three stages in nonsuckling shrews 
are not known, but it may be assumed for the pfesent purpose that 
they do not differ widely from those in the mouse which Kirkham 
(1916) has shown to be approximately four, one, and fifteen days, 
respectively. We would expect, on this assumption, to find in a 
random sample of pregnant animals 20 per cent with fertilized tubal 
ova, 5 per cent with free uterine blastocysts, and 75 per cent with 
implanted embryos. The fact that in many species of wild mammals 
the pregnant females approaching full term are more difficult to trap, 
presumably because they are less active, provides a satisfactory ex- 
planation of the relatively small number with implanted embryos 
actually obtained. The relative numbers obtained of the two earlier 
stages cannot be accounted for in this way and are much more sig- 
nificant. The very much greater relative frequency of free uterine 
blastocyst stages in parous animals can be satisfactorily explained 
only by postulating an arrest in the development of the blastocysts 
and a delay in implantation during lactation such as oceurs in the 
small rodents. 

A similar prolongation of gestation during lactation probably oe- 
curs in the lesser shrew (Sorex minutus, Linnaeus) also, for among 
47 pregnant animals, 4 had tubal ova, 12 had free uterine blastocysts, 
and 31 had implanted embryos (Brambell and Hall, 1937). 

The bank vole (Clethrionomys glareolus britannicus, Miller) also 
exhibits a preponderance of free uterine blastocyst stages among wild 
pregnant females (Brambell and Rowlands, 1936). In this species it 
is not possible to distinguish parous animals from those pregnant for 
the first time, except in special instances. However, animals taken 
during the early part of the breeding season (in April and the first 
half of May) cannot have been suckling, whereas the majority of 
those taken later in the season were in lactation. Comparison of the 
number of tubal and unimplanted uterine stages in these two groups, 
as shown in Table II, reveals a very marked preponderance in the 
proportion of free uterine blastocyst stages in the latter part of the 


season. 


TABLE IT 
BEGINNING OF 16 70 
STAGE OF EMBRYOS SEASON TO seo 
MAY 15 
Fertilized ova in the fallopian tubes 23 26 
Blastoeysts free in the uterine lumen 8 42 
Total : 68 


This species appears much more difficult to trap in the later stages 
ot pregnancy than the common shrew since of 179 pregnant animals 
obtained only 80 had implanted embryos. This does not affect the 
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present issue, since it is the relative preponderance of free uterine 
blastocyst stages as compared with tubal stages in the group inelud- 
ing all suckling females which indicates delayed implantation during 
lactation. There is thus very strong evidence ,that such delay occurs 
in this species. 

Information regarding the growth of the corpus luteum during preg- 
naney in this species was obtained by measuring the diameters of the 
corpora lutea of pregnancy of all the animals available and calculating 
the mean diameter of those of each. By arranging the pregnant ani- 
mals in order according to the stage of development of the contained 
embryos, from the earliest to the latest, and plotting the mean diam- 
eters of the corpora lutea against the position of the corresponding 
animal in this series it was possible to arrive at a graphical represen- 


Fertilized Tubal Ova Free Uterine Implanted Embryos 
Blastocytes 


wie... A. 


tation of the growth curve of the corpora lutea during pregnancy. 
This curve is represented diagrammatically in Fig. 1. It is apparent 
that the corpora lutea grow rapidly from the time of ovulation until 
the tubal ova are in the 8-cell stage. Thereafter there is no growth 
and there is even an indication of a slight decrease in size, until im- 
plantation occurs, when a second but less rapid growth phase begins 
and continues without interruption until parturition. 

Assuming that, as in the mouse, without delayed implantation due 
to lactation, free uterine blastocyst stages should be one-fourth as 
numerous as tubal stages, and since there are 49 tubal stages, then 
the excess over twelve or approximately 75 per cent of the free 
uterine blastocyst stages must be assumed to be in a state of arrested 
development and delayed implantation due to lactation. The data 
on which Fig. 1 is based therefore clearly indicate that, when the 
development of the blastocysts is arrested and their sojourn free in 
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the uterine lumen is prolonged by lactation, the growth of the corpora 
lutea is arrested also. So far as we are aware these data provide the 
only information available regarding the growth of the corpora lutea 
during gestation prolonged by lactation. 

The researches summarized above amply confirm Lataste’s original 
statement that gestation may be prolonged during lactation in the 
small rodents and show that a similar prolongation oceurs in the 
shrews also. It is only in the rat and the mouse that sufficient records 
are available to warrant any conclusions being drawn regarding the 
relation, if any, between the number of young suckled or the number 
of embryos in the uterus and the duration of the prolonged gestation. 
Examination of these records provides no evidence that the number 
of embryos in the uterus has any influence on the duration of gesta- 
tion. Moreover a priori such influence seems improbable since the 
prolongation is due to delayed implantation and would therefore have 
to be exerted by the embryos while still in the blastocyst stage free 
in the uterine lumen. This suggestion need not be considered further 
unless evidence is forthcoming in support of it. The possibility of a 
relation between the number of young suckled and the duration of 
gestation cannot be disposed of so easily. Lataste observed that gesta- 
tion is not prolonged in the mouse unless more than two young are 
suckled, and that in the rat it was not prolonged when three young 
were suckled. He suggested that the minimum number of young 
necessary to cause prolongation may vary in different species. Subse- 
quent researches confirm this conclusion so far as the rat and mouse 
are concerned. Daniel’s data, although too meager to be conclusive, 
suggest that the duration of gestation may be directly proportional 
to the number of young suckled in the mouse; a conclusion which he 
attempted to formulate as a general law. Although all subsequent 
workers failed to confirm Daniel’s conclusions on the basis of their 
individual results, examination of all the records available, compiled 
from several sources, seems desirable before arriving at a definite 
conclusion. The data given in Table III show the prolongations in 
days of 67 pregnancies in mice suckling litters of known size. These 
have been extracted from the papers referred to by Lataste (1887), 
Daniel (1910), Kirkham (1916 and 1918), and Mirskaia and Crew 
(1931). Only records of completed pregnancies or of animals killed 
after the embryos had become implanted, when the delay in implanta- 
tion could be estimated accurately by comparison with embryos of 
nonsuckling females, have been employed. In ealeulating the pro- 
longation twenty days has been taken as the normal gestation period, 
except in the case of the records of Mirskaia and Crew who employed 
a strain in which nineteen days was the normal. 
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The maximum of twenty-two days, observed in two instances only 
in animals suckling one or two young, cannot be regarded as a sie- 


nificant prolongation of the normal gestation period, since this jg 
known to exhibit variations of one or two days, especially in animals 


TABLE III 


NUMBER OF YOUNG SUCKLED 


IN DAYS | 


I 2 3 4 | 5 | 6 | 7 8 9 10 


not belonging to a single inbred strain. Animals suckling three young 
may or may not have a prolonged gestation, but all those suckling 
more than three exhibit prolongations of from two to sixteen days. 
Statistical examination of these data for animals suckling three or 
more young shows that a straight regression line of the form: 


y = 0°84 + 3°94 


ean be fitted (where y = the prolongation in days and x = the num- 
ber of young suckled). Testing by means of the table of t (Fisher, 
1930) with t = 3-2 and n = 59 the value of P is found to be below 
0:01 and the regression must therefore be regarded as significant. Al- 


though a direct relation therefore exists between the number of young 
suckled above three and the duration of gestation, it does not approxi- 
mate to the one day for each young suckled, as stated by Daniel 
(1910), and the individual variation exhibited is very wide. 

Similar data for the albino rat, compiled from the records of Lataste 
(1887), King (1913), and Hain (1934), are given in Table IV. Since 
in this species the normal gestation period varies from twenty-one to 
twenty-three days, the prolongation was calculated by subtracting 
22, the mean gestation period of nonsuckling females. Therefore, in 
Table IV, prolongations of one day cannot be considered significant. 


1 
l 2 1 
9 | 
4 3 2 = 
= 
0 2 2 2 ; 
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It is apparent that the gestation period in the rat may or may not 
be prolonged when three, four, or five young are suckled but that it 
is invariably prolonged when more than five young are suckled. The 
rat therefore differs from the mouse in the minimum number of young 
necessary to ensure prolongation. Moreover it can be seen from a 
glance at Table IV that a correlation exists between the number of 
young suckled and the duration of gestation. Probably the fact that 
almost all the data are derived from animals belonging to the inbred 


TABLE IV 


PROLONGATION | NUMBER OF YOUNG SUCKLED 
IN DAYS 


Wistar Institute strain of rats accounts for the greater uniformity of 
the results as compared with the data on the mice, which were drawn 
from animals derived from many different sources. The linear re- 
gression line derived from Table IV is of the form: 


y = 1°33x - 3°43. 

It is clearly established that when lactation and gestation occur 
simultaneously, following the postpartum estrus, the duration of gesta- 
tion is prolonged, provided that the number of young suckled exceeds 
a minimum which is characteristic for each species. The prolongation 
tends to be directly proportional to the number of young suckled but 
the individual variation is wide. This prolongation is due to delay 
in the implantation of the blastocysts in the uterine mucosa and an 
arrest in their development and is accompanied, in at least one species 
(bank vole), by an arrest in the development of the corpora lutea. 
When lactation is terminated by the removal of the young during the 
phase of arrest implantation follows rapidly. 

The elucidation of the mechanism by which lactation brings about 
a temporary inhibition of implantation presents a difficult problem. 
Yet many lines of evidence converge upon it and it may well be that 


11 | | 
1 | 2 | 2 3 | | | | 
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we possess all the information necessary for its solution. It is obvious 
that the inhibition must be exerted, directly or indirectly, on the 
uterine endometrium or on the blastocysts or on both simultaneously. 

The postestrous changes in the pregnant or pseudopregnant animal 
result in a progestational condition of the uterine endometrium which 
is invariably accompanied by sensitivity to mechanical stimuli. This 
was first experimentally demonstrated by Loeb (1908), who found 
that operative injury of the sensitive endometrium of the guinea pig 
resulted in the production at the site of injury of placentomas which 
resembled histologically the maternal placental tissues. Later Frank 
(1911) ascertained that a similar sensitivity exists in the rat and that 
in this animal placentomas could be produced experimentally during 
lactation, a discovery which was subsequently corroborated by Corner 
and Warren (1919) and by Long and Evans (1922). Although in the 
pseudopregnant rat, the sensitivity is at a maximum about the fourth 
day after estrus and has disappeared before the onset of the next 
estrus, the last named authors showed that it persists during lactation 
from the fourth to the sixteenth day postpartum. A similar sensi- 
tivity of the uterine endometrium in the lactating mouse was demon- 
strated by Parkes (1929). 

It is well known that the sensitization of the endometrium and the 
other progestational changes in the uterus are effected by the action of 
the luteal hormone progesterone. Complete sensitization of the uterus 
can be produced experimentally by injection of this hormone, provided 
that, if the animals are immature or have been ovariotomized a con- 
siderable time previously, an initial sensitizing dose of estrin is admin- 
istered some time before the progesterone. 

Another function of the corpus luteum, which may or may not be 
independent of the progestational effect, is that of inhibition of estrus 
during either pregnancy or lactation. Estrus does not recur, after 
the postpartum estrus, during lactation in either the rat or the mouse, 
provided that a litter of normal size is being suckled. Estrus reappears 
in the suckling mouse about twenty-five days after the postpartum 
estrus (Parkes, 1926a) and in the suckling rat from twenty-five to forty 
days (Long and Evans, 1922). Mice suckling less than three young 
exhibit no such postponement of estrus, which then recurs at normal 
intervals during lactation (Parkes, 1926a). Estrous symptoms can 
be experimentally induced during lactation in mice suckling three or 
more young by the injection of the hormone estrin but the minimum 
amount of hormone necessary increases directly with the number of 
young suckled (Parkes and Bellerby, 1927). This phenomenon of 
inhibition of estrus during lactation in the mouse, appearing only 
when more than two young are suckled and exhibiting an intensity 
proportional to the number suckled has a curious, perhaps significant, 
resemblance to the phenomenon of prolonged gestation during lacta- 
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tion. Parkes and Bellerby (1927) showed further that the inhibitory 
effect of lactation on estrus is exerted via the ovaries, and hence pre- 
sumably by the corpora lutea, for mice ovariotomized early in lacta- 
tion required only small amounts of estrin to induce estrous symptoms 
in them,-irrespective of the size of litter suckled. 

These considerations lead to the conclusion that the hormone pro- 
vesterone, secreted by the corpora lutea, induces the progestational 
changes in the uterus and an appropriately sensitive condition of the 
endometrium for implantation to take place during lactation. More- 
over the activity of the corpora lutea, so far as inhibition of estrus is 
concerned, actually increases with the number of young suckled. 
Sinee the ability of the endometrium to react to suitable stimuli by 
the production of maternal placental tissues during lactation in both 
the rat and the mouse must be admitted, the theory that delayed im- 
plantation is due to inactivation of the uterus is clearly invalidated, 
whether caused by loss of surplus nourishment through the mammary 
elands, as suggested by Kirkham (1916), or by insufficiency of luteal 
hormone for implantation and lactation to take place simultaneously, 
as suggested by Mirskaia and Crew (1931), or by any other means. 
Indeed Mirskaia’s and Crew’s theory must, in any ease, be discarded 
since, as has been pointed out by Hain (1934), lactation can continue 
after the ovaries have been removed experimentally. 

Since the corpora lutea are able to perform both the progestational 
and estrus-inhibitory functions in nonpregnant lactating rats and 
mice, it follows that the second growth phase in their development 
during pregnancy, which has been observed in mice (Deanesly, 1930) 
and which is delayed until implantation occurs in lactating bank 
voles, is not essential for the performance of these functions. It is 
probable that this second growth phase is stimulated by the process 
of implantation and that it is in the nature of a preparation for the 
luteal activity during the placental phase of gestation, since it occurs 
only during pregnaney. 

The alternative theory that the delayed implantation is brought 
about by inhibition of the blastocysts remains. It is, at first sight, 
more difficult to conceive how this could be effected, since the blasto- 
eysts are free in the uterine lumen and have no organic connection 
with the parent. Yet, by a process of elimination, it appears the more 
probable explanation. The occurrence of delay in implantation dur- 
ing lactation both in. small rodents and in shrews is significant in this 
connection, for the method of implantation differs widely in the two 
cases. Implantation in the mouse and its allies is of the excentrie 
type, in which the blastocyst, while still very small, becomes lodged 
in a pit or depression in the endometrium which closes over it and 
shuts it off from the rest of the uterine lumen. Consequently the 
blastocyst undergoes comparatively little further development after 
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passing from the fallopian tube into the uterus before implantation 
occurs. Implantation in the shrews, on the other hand, is of the 
central type in which the blastocyst, after reaching the uterus, en- 
larges considerably and, by distending the uterine lumen, becomes 
lodged in a spherical chamber. This chamber is of much greater 
diameter than the rest of the uterine lumen and opens freely into it. 
It is only after the formation of this chamber that the embryonic 
trophoblast becomes attached to the uterine epithelium with which it 
is in contact. Thus, while the blastocyst of the mouse undergoes little 
further development after reaching the uterus before implantation 
occurs, that of the shrew increases in size from 70 to 100 » in diam- 
eter up to 800 to 1,000 » before the zona pellucida disappears and the 
trophoblast becomes attached to the endometrium. Since the unim- 
planted blastocysts in the majority of parous shrews recorded above 
were of small or intermediate size, the arrest in their development 
during lactation must have taken place before they had attained the 
necessary size to become implanted. This suggests a positive inhibi- 
tion of the blastocysts themselves, as distinct from an arrest in de- 
velopment occasioned by a failure on the part of the endometrium to 
react at the appropriate time and so provide the environment neces- 
sary for their further development. 

The only suggestion that has been advanced as to how lactation 
eould affect the embryos is that it lessens their food supply and so 
retards their development (King, 1913), but this was advanced before 
Kirkham had demonstrated that the arrest was prior to implantation. 
The intensity of mammary activity, in forms in which the milk 
secreted cannot be measured directly, can be estimated from the 
weight increments of the young during the period when they are 
entirely dependent on the mother for their nutrition. Parkes (1926b) 
has provided data of the average daily increments of young mice ac- 
cording to the size of litter suckled which admit of such an estimate. 
These data show that the daily weight increments rise at first to a 
peak between the fourth and eighth days postpartum, attained on an 
average for all litters on the seventh day, and thereafter fall off until 


TABLE V 


AVERAGE TOTAL INCREMENT 


SIZE OF LITTER NUMBER OF LITTERS DURING FIRST 15 DAYS 
OBSERVED GRAMS 
1 1 12°2 
2 l 
3 5 14°82 
4 19°08 
5 | 9 19°7 
6 8 21°42 
a 5 
8 2 
9 
10 2 
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the young begin to eat solid food about the fifteenth day. Thus mam- 
mary activity reaches a maximum about the time when the embryos, of 
a pregnancy originating at the postpartum estrus, would be implanting 
if their development were not arrested. Further, as might be expected, 
the intensity of mammary activity is proportional to the size of litter 
up to seven or eight but shows no further increase with larger litters. 
This is shown by the data of the average total increments of litters of 
1 to 10 during the first fifteen days given in Table V. 

Thus, if the drain on the maternal organism through milk secretion 
were the cause of prolonged gestation, the fact that it is at a maximum 
at the time when implantation would otherwise occur and decreases 
thereafter and is proportional to the number of young normally 
suckled, would account for many of the phenomena observed. Yet 
that it could inhibit the development of the blastocysts prior to im- 
plantation seems impossible, since, owing to their small size, their 
nutritional requirements could impose only an infinitesimal drain 
upon the parent organism. Moreover prolonged gestation occurs when 
only 3 to 6 young are suckled, yet the maximum activity of the mam- 
mary glands is not attained when less than seven young are suckled. 

We are, therefore, forced to the conclusion that the explanation of 
the problem of how lactation brings about prolonged gestation is yet to 
be found. ‘The evidence available appears to us to point to an inhibi- 
tory effect on the blastocysts themselves, exerted otherwise than 
through lack of nutriment, rather than to an effect on the uterine 
endometrium.’ Moreover, since the blastocysts are at this time free 
in the uterine lumen, without any organie connection with the parent, 
it would appear that this inhibition must be exerted through the 
medium of some substance secreted into the uterine lumen. It may 
be that this is a growth-stimulating substance, like that known to 
occur in certain embryonic tissue extracts, but of this there is at 
present no direct evidence. 

I am indebted to my colleagues, Mr. L. H. Jackson and Dr. W. G. Ellis, for 


reading the manuscript of this paper and making many useful suggestions. 
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IDENTIFICATION AND SIGNIFICANCE OF SPIROCHETES 
IN THE PLACENTA 
A Report or 105 Cases Witrn Positive FINDINGS 
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BEIRUT, SYRIA 
(From the Departments of Obstetrics and of Pathology of the American University 
of Beirut) 3 


HE difficulty in the diagnosis of syphilis in pregnancy is not fully 

appreciated by the general practitioner. There is no entirely sat- 
isfactory test. It is exceptional for the blood of a newborn syphilitic 
baby to give a positive serologic reaction; and most syphilitic babies 
born at full term show no gross syphilitic lesions. The placenta of the 
full-term syphilitic baby is usually normal in appearance; the classical 
description in textbooks is rarely found, and when found is generally 
due to prematurity. 
' Two facts stand out prominently in the diagnosis of syphilis in preg- 
nant women. First, in any woman syphilitic infection commonly oe- 
curs with no signs of primary chanecre, rash or mucous patches, and 
second, the supervention of pregnancy seems to attenuate this infection. ! 


Stokes! refers to the ‘‘suppressing effect of pregnancy’’ as placing syphilis in 
women in a field by itself, and states that the infection is to some extent inhibited 
by the pregnancy. Moore? says: ‘‘If infection occurs early in pregnancy, the usual 
early manifestations of syphilis are much milder than if she is infected independently 
of pregnancy. Many fail to develop any of the usual early lesions of syphilis.’’ 
Halbrecht? states: ‘‘We cannot rely on the Wassermann test in cases of hereditary 
syphilis, and it is most probable that fetal malformations represent forms of 
hereditary syphilis in the second and third generation.’’ An illustration of the 
attenuation of syphilis is seen in the infrequency of complications of the nervous 
system following such cases. Zabriski5 states that women who undergo several 
pregnancies are less liable to neurosyphilitic lesions than primiparas or sterile women. 
He suggests that there may be some immunizing power in the cholesteremia that ac- 
companies pregnancy. Others have attributed the diminished virulence to the effect 
of iodine from the hyperactive thyroid. Brown, quoted by Zabriski,® has shown that 
extirpation of the thyroid in rabbits has a definite effect on the rapidity of develop- 
ment of primary and secondary lesions of syphilis. Routh? suggests an antispiro- 
chetal action of ‘‘placental ferments’’ or ‘‘syncytial toxins’’ that break up the 
spirals into granules and diminish their virulence. 

As a result of 
reaction is commonly negative in the syphilitic woman who is pregnant. 


attenuation—or some other factor—the Wassermann 


Guéniot8 reported before the French Academie de Medecine in 1954, 1,119 cases 
of pregnancy where the clinical histories were such as to justify a suspicion of 
syphilis. In only 3.75 per cent was the Wassermann positive. ‘‘It seems,’’ he 


states, ‘‘as though there were in pregnancy a factor which attenuates and some- 
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times renders negative the Bordet-Wassermann reaction.’’ Other French authors 
have reported similar low percentages: Nobécourt® reported 18 per cent; Brindeau 
9.6 per cent. Halbrecht4 points out that antisyphilitie treatment may result in a 
negative Wassermann reaction even though the spirochetes are still present in the 
system. For this reason antisyphilitic treatment should always be resumed during 
the course of every pregnancy where there has been a syphilitic history. In fact, 
it is doubtful if the system, once infected, is ever completely cleared of spirochetes. 
Warthin!® says: ‘‘I have never seen at necropsy a case of perfectly healed syphilis 
... there is no evidence pathologically that the case of syphilis ever becomes wholly 


free from spirochetes. ’ 


While it may be admitted that during the course of pregnancy the 
determination of syphilis is difficult, there is yet a prevailing belief 
that the birth of a healthy baby is a good indication that the child 
is free from syphilis. This is not true. The baby may look healthy ; 
the placenta normal to gross appearance; the cord Wassermann nega- 
tive; and yet the child may be afflicted with congenital syphilis. It is 
also a common belief that the placenta will tell the tale, if not to the 
naked eye, at least under the microscope. But the ground for this 
belief is now called in question. 

Montgomery!! says: ‘‘Those histologic changes which we have attributed to 
syphilis are due to nothing more than the immaturity of the placenta and the ac- 
cumulation of edema.’’? MeCord!3 commenting on Montgomery’s article says: 
‘*Formerly I believed that there was a definite histologic appearance of the placenta 
Ingra- 
ham, Jr., and Kahler,!4 in a masterly review of the literature on the subject, con- 


that was a constant pattern for syphilis, but I no longer think that is true.’’ 
elude: ‘‘The diagnosis of syphilis in the mother or her child after birth is no easy 
matter, if you would approximate a hundred per cent accuracy ... nothing short of 
a demonstration of treponemas in the fetal circulation of the placenta is indicative 
of a positive diagnosis of syphilis in any one but the mother.’’ 


' Since in the presence of syphilis characteristic lesions are not to be 
expected in the mother, in the child or in the placenta, and since 
the serum reaction in such cases for both mother and child is commonly 
negative, the identification of spirochetes that may be present in the 
placenta becomes a matter of prime importanee. | 

The introduction in 1906 of the Levaditi method of silver impregna- 
tion in the exploration of tissue for spirochetes has been of the utmost 
service. But in the examination of the placenta the results have been 
disappointing. The long and tedious process involved in the search 
for the spirochetes in the placenta has been rewarded only too fre- 
quently by negative findings in cases where the clinical symptoms 
clearly indicated the presence of syphilis. Montgomery™ speaking of 
the Treponema pallidum says: ‘‘ Their discovery in the placental sub- 
stance happens so infrequently as to be of negligible value pathologi- 
eally.’’ A possible reason for this infrequency lies in the fact that the 
spirochetes are not equally distributed throughout the placenta, but 
are commonly clustered together in small foci, with large areas of the 
placenta totally free from their presence./ Thus an indiscriminating 
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search in the placenta may readily fail to reveal spirochetes which are 
actually present. That eggs are not found lying about the barnyard 
is no proof that they are absent from the nests in the henhouse. 

It has seemed to us that a more systematic method or search in the 
probable localities might give a higher percentage of positive findings, 
Boyd” states: ‘‘In congenital syphilis the primary lesion is in the 
placenta. There is, therefore, no primary stage in the child.’’ That 
is to say, the primary focus being located in the placenta, it is not to 
be expected that there will be a widely disseminated lesion, but rather 
that there will be one or more sharply localized foci. 

In the Obstetrical Department of the American University of Beirut, 
we have not felt justified with burdening our laboratories with routine 
Levaditi impregnation for all delivery cases in the hospital. We have 
contented ourselves with such examinations only in special cases. Tn 
eases of suspicious history, of positive serum reaction, of stillbirths, 
of prematurity, of placenta previa, of abortions, or of cesarean section, 
the examination has been made routine. In other cases where there 
is no suspicion of syphilis, the placentas are labelled and stored in a 
large jar of 5 per cent formalin until the baby is discharged from the 
hospital. In cases of neonatal death, or of any abnormality or lesion 
in the baby, the placenta is sent to the laboratory for examination by 
the Levaditi method. 

In this way 145 placentas were chosen for examination from a total 
of 667 deliveries in the hospital during the two years, 1934 and 1935. 
In these 145 placentas, spirochetes were demonstrated in 105 cases, an 
apparent incidence of syphilis in the total number of pregnancies of 
15.7 per cent. Among these 105 cases of positive findings were those 
who came to the hospital because of complications which had resulted 
from the presence of syphilis, such as abortions, stillbirths, polvhy- 
dramnios, and premature labor. For this reason the incidence of 
syphilis in the hospital is greater than it would be in cases of preg- 
naney delivered outside the hospital. 

The modification of the silver impregnation method of search for 


spirochetes in the placenta consists in a more discriminating choice of 


sections and a more systematically directed hunt in the sections for 
the nests of spirochetes. 


THE TECHNIC 


The fresh placenta is placed in a flat jar containing 10 per cent neutral solution 
of formalin fer twenty-four hours. Then it is cut through its longest diameter 
and a ribbon half a centimeter in thickness is removed. This is cut into pieces 
3 or 4 cm. in length and allowed to fix in a 10 per cent neutral solution of formalin 
for three weeks or more, the longer the better. Twin blocks from each of these 
pieces are cut, one for ordinary paraffin inclusion, and the other, for silver im- 
pregnation. Sections from each of the paraffin blocks are stained with eosin and 


hematoxylin. 
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hnic :16 


The silver impregnation method used is Nyka’s modification of Levaditi’s silver 


After fixation for at least three weeks, proceed as follows: 


1. Wash in 96 per cent ethyl alcohol for twenty-four hours. 
2. Wash repeatedly in distilled water for twenty-four hours, changing the water 


often. 


in bidistilled water at 37 


3. Impregnate for two to four days in 1.75 per cent silver nitrate solution 


4, Wash rapidly in bidistilled water. 

5. Reduce for twenty-four hours in the following solution: 
Pyrogallic acid 4 per cent 90 ¢.c. 
Pyridine 17 


Acetone drop by drop to dissolve the precipitate. 


6. Wash rapidly in bidistilled water. 
7. Dehydrate in alcohol. 

8. Clear in xylol. 

9. Include in paraffin. 


10. Cut sections, mount, and after clearing in xylol, mount in Canada balsam. 


\In the eosin and hematoxylin sections the Warthin criterion is looked for, i.e., 
blood vessels showing mild peri -and endarteritis, with plasma cells and lympho- 


cytes in the form of mild perivascular infiltration. 


The caliber of the blood ves- 


sel is strikingly narrower than normal on account of this inflammatory process 
(Figs. 1, 3, and 4). Spirochetes cannot be identified by the eosin and hematoxylin 
stain, but the presence of the Warthin criterion suggests the likelihood of finding 
the spirochetes in the Levaditi twin section. Infarction, hyalinization, deposition 
of lime salts, or ordinary thickening of the blood vessels (Fig. 2) does not indicate 


or suggest the presence of spirochetes. 


In the silver impregnated twin sections, foci are looked for under the low power 
which take a pale yellow stain and are surrounded by a dark powdery deposit 
(Fig. 5). In these and especially around them the spirochetes are usually found 
(Fig. 6). These foci are generally located near the amniotic surface of the placenta, 
but may be found in other sites. They have no direct relation to the vascular lesions 
already described in the eosin and hematoxylin sections but may be found in their 


vicinity. Their appearance and topography convey to the careful observer the im- 


pression of miliary gummas. 
placental infarcts. 


We have not been able to find spirochetes in the 


Under the oil immersion the spirochetes were numerous and easy to find in some 


eases (Figs. 6 and 7), while in others they were very few and surrounded and cov- 
ered by a blackish brown precipitate, possibly the remnants of broken spirochetes,17 
It is, therefore, necessary to examine sections from all the blocks prepared before 


pronouncing a placenta free. 
while a fifth might show spirochetes in abundance. 


Four out of five blocks examined might be negative 


While we have no proof as to the exact nature of these spirochetes, 
the forms seen in the Levaditi silver sections cannot be differentiated 
morphologically from the Treponema pallidum as to length, thickness, 


number of coils and general appearance. 


The large percentage of 


agreement between the clinical evidence of syphilis and the laboratory 
findings of spirochetes in the placenta, as we shall see later, is a strong 
indication that they are, at least for the most part, the Treponema 


pallidum of syphilis.’ These findings have been corroborated by E. W. 


te 
| 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


wags Fig. 
1.—Normal blood vessel of the placenta. (200 mag.) 


eae thickening of blood vessel often found in full-term placenta. 
mag. 


Hig. 3. Fig. 4. 


Fig. 3.—Case 86. Table VI. Warthin’s criterion.—Blood vessel showing peri- and 
endarteritis with lymphocytic and plasma cell infiltration. (200 mag.) 
Fig. 4.—Same case as Fig. 3. (X400 mag.) 
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Fig. 5.—Case 86. Levaditi silver impregnation. Square indicates the gummatoid 
lesion in which the spirochetes are found. (200 mag.) 


Fig. 6.—Same as Fig. 5. Oil immersion showing spirochetes and dark brownish 
black granules. (900 mag.) 


Extensive infiltration with spirochetes. (900 mag.) Inset. To 
show coils of individual spirochete. (1200 mag.) 


igs 
54 
Fig. 7.—Case 7, i 
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Dennis, Professor of Parasitology, and D. Berberian, Adjunct Professor 
of Parasitology, in the medical school of our institution, to both of 
whom we are indebted for helpful cooperation and suggestions. 

It is probable that the majority of spirochetes seen in our cases are 
syphilitic, but it is realized that our study is still far from complete. 
Examination of scrapings of the wall of the umbilical vein by the dark- 
field has been done in a few of our eases, with unsatisfactory results. 
‘More exact determination of the variety of spirochetes encountered 
might be obtained with inoculation into the testes of the rabbit.’ This 
has not been done on account of lack of funds. ‘No check up of pos- 
sible syphilitic perichondritis of the epiphysis of long bones by the 
roentgen ray has been done by us on living babies. However, twenty 
eases of stillbirths in this series were autopsied and in each case the 
bones were free from evidence of osteochondritis. ‘At the Johns Hop- 
kins Hospital 25 per cent of premature babies examined by x-ray, 
showed signs of syphilis of bone.4S On the other hand‘ Olsen?® has 
reported that of 55 viable healthy children of syphilitic mothers in 
the Rigs Hospital, Stockholm, who were examined by the x-ray on the 
second and third days after birth, only one showed osteochondritis! 

We feel that while this preliminary report is not complete, there is 
enough evidence to stimulate further research on this vital problem. 

In the 105 cases the average age was 27.3 years, the patients rang- 
ing in age from sixteen to fifty-nine years. In 21 per cent of the 
patients the placenta examined was from the first pregnancy. 


A Strupy or 105 CASES OF POSITIVE FINDINGS OF SPIROCHETES IN THE PLACENTA 
TABLE I, PRESENT DELIVERY TABLE II, CONDITION OF FETUS 
Normal delivery 56 Normal 64 
Forceps 14 | Stillborn 32 
Embryotomy 3 | Neonatal death 9 
Cesarean section — 
Version ; Total 105 
Premature Of these 18 presented : 

normalities 


Total 
The following conditions 
were found: 
Placenta previa 
Adherent placenta 
Polyhydramnios 1 


9 
7 


TABLE III. WEIGHT oF FETUS TABLE IV. Past History ° 


2,000 gm. and under Number of primigravidas 
2,000-2,500 gm. ‘ Number who had had at least 
2,500-3,000 gm. { one normal child 
3,000-3,500 gm. 28 Number who had had at least 
3,000 gm. and over } | one abortion 
Weight not recorded— 2s | Number who had had at least 
cases of maceration, one stillbirth 
embryotomy, etc. — Number who had had at least 
Total 5 one neonatal death 
Number who had had at least 
one premature birth 


| | 
| 
65 
51 
oOo” 
“af 
5 
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| NORMAL CHILDREN FROM SYPHILITIC MOTHERS 


Half of the patients gave a history of at least one previous abortion 
and one-fourth of the patients a history of repeated abortions. While 
this figure may seem high, it should be borne in mind that the history 
of repeated abortions was one of the factors that determined the seiec- 
tion of the placenta for examination. 

'The past and present history of these 105 patients includes a total 
of 558 pregnancies.! The history of previous pregnancies gave a record 
of delivery of full-term living children in 61 per cent of the cases, and 
‘in the present series of 105 deliveries in which the spirochetes were 
found in the placenta, no less than 63 per cent were children to all 
appearances perfectly healthy. Thus we see that'the presence of 
spirochetes in the placenta is perfectly consistent with a seemingly 
healthy baby. 

‘ Of these 558 pregnancies, 238 ended ‘‘disastrously’’ and 320 in 
apparently normal full-term babies. The ‘‘disastrous’’ pregnancies, as 
McCord terms them, were: 112 abortions; 48 stillbirths; 23 neonatal 
deaths; 37 premature labors; 18 full-term babies showing abnormal- 
itiedy. ‘Of the 320 apparently normal children 15 were killed by acci- 
dents of birth: 4 placenta previa; 8 dystocia; 3 prolapse of the cord. 

Of the 105 patients with the positive findings of spirochetes in the 
placenta, 30 patients had received antisyphilitic treatment of some sort 
either before or during the present pregnancy, and 75 patients re- 
ceived no antisyphilitie treatment. The 75 mothers who had not received 
any treatment gave a history, including the last delivery, of having 
produced 231 apparently healthy babies and of 160 ‘‘disastrous’’ 
pregnancies: 74 abortions, 29 stillbirths, 17 neonatal deaths, 22 pre- 
mature labors, and 18 children showing abnormalities. 

Thus it will be seen that the chance of a successful pregnancy in an 
untreated case of syphilis is only a trifle less than 3 out of 5. The 
possibility is realized that with some of these mothers syphilis’ may 
have been acquired after the birth of the earlier children, but such 
instances are very few and in the majority of cases the seemingly 
healthy children are the product of later pregnancies. 

VARIED RESULTS FROM THE INFECTION OF THE PLACENTA 

While the above proportion of 3 successful pregnancies out of 5 may 
be true as the average for those 75 cases, it does not hold true for any 
one individual case. A number of factors may be assumed to influence 
the course of pregnancy in a syphilitic mother. 

\ The course may vary with: 

1. The virulence of the strain of spirochetes. 

2. The character of the invasion, whether gradual or abrupt, as well 
as the massiveness of the infecting dose. 
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3. It is probable that the character of the invasion is determined by 
the stage of the disease in the mother, whether it is quiescent or in 
active stage. 

4, The relation of the time of the invasion of the fetus to the vul- 
nerable stages of development of its vital organs. 

d). The presence of other complicating lesions such as nephritis. 

If the infection is from a mild strain, or the disease is in a quiescent 
stage, one may anticipate the advent of an apparently normal child, 
though spirochetes are present in the placenta. / 


CASE 23.—(Hospital No. 21230.) Patient aged 23, married eight years. Four 
healthy full-term babies. No abortions. In the last pregnancy the mother’s blood 
gave a two-plus Wassermann; the cord blood was negative. In the present preg: 
nancy only had the mother received antisyphilitic treatment. The placenta showed 
numerous spirochetes in clumps. 

Case 83.—(Hospital No. 24195.) Patient aged thirty-seven, married twenty 
years. Five normal full-term children. One abortion. The last delivery was a 
placenta previa with adherent placenta. The cord blood was negative. Spirochetes 
were found in the placenta. Had it not been for the presence of a placenta previa 
there would have been no examination made of the placenta. 

CasE 85.—(Hospital No. 24490.) Patient, aged thirty-five, married eighteen 
years. Has had seven normal full-term deliveries and no abortions. Eleven years 
previously she had an attack of eclampsia. In the present pregnancy she had an 
albuminuria of 4-plus, and her blood pressure rose to 210/120. Serodiagnosis of 
the maternal blood was negative. She aborted a seven months’ macerated fetus 
which had been two months dead in utero. The placenta showed typical spirochetes. 
Had it not been for the complicating nephritis, the probability is that the child 


would have been born alive at term. 


On the other hand the syphilitic infection may be of such a virulence 
that pregnancies end in repeated disaster. In one of the cases in this 


series spirochetes were demonstrated in the placenta of an abortion 


of four months. 

CasE 67.—(Hospital No. 23536.) Patient aged twenty-six, married ten years. 
Had four premature stillbirths at approximately eight months. Antisyphilitie 
treatment was then instituted and she gave birth successively to three healthy chil- 
dren at term. The cord blood was negative; nevertheless, the placenta of the last 


ease showed the presence of spirochetes in a few foci only. 


Other syphilitic mothers alternate between disaster and success in 
their pregnancies. We may suppose that in such cases the varying 
results of pregnancies are determined by the different factors already 
enumerated. 

CASE 91.—(Hospital No. 14562.) Patient aged thirty, married fourteen years. 
Interspersed with 5 normal full-term children there were one stillbirth, one neonatal 
death, and one fetus dead at four months. In the last pregnancy only was the 
patient given a quite inadequate antisyphilitic treatment. The mother’s blood 
gave four-plus Wassermann. The pregnancy was successful in delivering a full-term, 
apparently normal child. Kahn precipitation test showed four-plus for the cord 
blood. The placenta showed spirochetes. 
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CASE 97.—(Hospital No. 24880.) Patient aged twenty-six, married fifteen years. 
She has had five apparently normal full-term babies, of whom three are now alive. 


Has had no antisyphilitie treatment. In the present preg- 


Has had four abortions. 


both maternal and cord blood was negative. Pa- 


the serum reaction for 
There was polyhydramnios 


nancy 
tient was delivered of a cyanosed eight-month baby. 
A few spirochetes were found in the 


estimated at five liters. The baby lived. 


placenta. 


RESULT OF ANTISYPHILITIC TREATMENT 


Our records show that in pregnancy ‘with syphilis thorough treat- 


ment may be expected to result in successful outcome of the pregnancy 
; 

in better than 90 per cent of the cases! They also show that an appar- 

ently healthy child is frequently born of a syphilitic mother who has 


TABLE V. RESULTS OF 30 TREATED AND 75 UNTREATED CASES 


| NO. OF | AP- 


NO. OF | } DIS- 

CASES | _PREG- | PARENTLY | 
NANCIES | NORMAL | 
Suspected of syphilis and treated 30 | 167 | 89 78 
Suspected of syphilis and untreated 46 307 | 163 | 144 
Syphilis suspected during or after 29 84 68 | 16 


delivery; untreated 


were more common among the treated, is deceptive. It must be remembered that the 
patients that were treated were flagrantly syphilitic and were treated for the most 
part during the last pregnancy only. Tables VI and VII throw a better light on it. 


had no treatment at all, and further, that/even with thorough anti- 


syphilitic treatment, repeated at each pregnancy, the placenta of an 
apparently normal child is likely to show the presence of spirochetes. ’ 


CASE 20.—(Hospital No. 13136.) Patient aged twenty-seven, married twelve 
The first three children were stillborn at seven, eight, and nine months, 
respectively. Four years ago during her fourth pregnancy, her blood showed four- 
plus Wassermann. This time she delivered a full-term child that later died of 
Serodiagnosis of the cord blood was negative. 


years. 


diphtheria at the age of three. 
Three years ago after antisyphilitic treatment during her fifth pregnancy, she had 
Serodiagnosis of the cord blood was again negative. 
The maternal 


another apparently healthy boy. 
In the present pregnancy she was again given antisyphilitie treatment. 
delivered of eight-month 


blood gave negative Kolmer and Kahn reactions. She was 
Kolmer and Kahn reactions from the cord 
Levaditi method showed 


twins, small, but apparently healthy. 
blood were negative. Examination of the placenta by the 


abundant precipitate and a few spirochetes. 


CASE 95.—(Hospital No. 4889.) Patient aged thirty-eight, married fourteen 


years. Husband gave history of primary chancre and of strongly positive Wasser- 
mann. There were three premature deliveries, two at eight and one at seven months, 


About six years ago she was given 


with neonatal death, and one stillbirth years ago. 
antisyphilitie treatment which has been repeated in each subsequent pregnancy, with 
the result of four successive apparently normal full-term children. In the last 
pregnancy the maternal and cord blood gave negative serum reactions. The placenta 


showed spirochetes in a few foci. 


Total 105 | 558 | 320 | 238 
Note: This table, superficially giving the impression that disastrous pregnancies 
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TABLE VI. Forty-SIx PATIENTS WITH SUSPECTED SYPHILIS Not RECEIVING any 
ANTISYPHILITIC TREATMENT 


| | PRESENT 
PAST HISTORY | 


REMARKS 


ABNORMAL 


SEROLOGY 


| ABORTION 


—| NORMAL 


Hydramnios 
Twins, one neonatal death, oligo- 
hydramnios 


Talipes 


Macerated fetus 
Large overtime fetus 
|Anemia, nephrosis, cesarean see- 
tion 
Macular rash on baby’s trunk 
Anencephalus 
Cleft palate 
Twins, one dead seven mo. Genu 
varum 
Intrauterine asphyxia 
Twins, one normal, one amyotonia 
Twins, one normal, one stillbirth 
Full term but very small 
Intrauterine asphyxia 
Albuminuria of pregnancy 
Skin lesions, exfoliation 
History of one hydatiform mole 
| Mongolian idiocy 
Clubbed feet 
Developed melena 
Cord Wassermann strongly posi- 
| tive 
Macerated fetus 
Prolapse of cord 
Abortion at 4 months 
\Cord Wassermann 
/Eclampsia, intrauterine asphyxia 
|Polyhydramnios cord 
|Premature, died third day 
|Macerated 
|Osteogenesis imperfecta 
{Left tentorial tear 
. |Died third day, acute purulent 
colitis 
|Macerated, father Wasser- 
| mann 
- |History of positive Wassermann 
Bleeding 40 days before abortion 
|Cesarean for narrow pelvis 
1 |Cretinlike, mother enlarged  thy- 
roid 
|Prolapse of cord 
|Placenta previa, premature 8 mo. 
Polyhydramnios 
|Manual extraction of placenta 
- |Central placenta previa 8 mo. 


neg. 
pos, | 
not 

done 


oo 
< 
| = | =a | 
2) & | | 
0 
4 
14) 1 - 1 : 0 1 
15 - 1 
16 l : 
18; 5 - 
26 l 1 
32/1] - 0 
33/1] -|-=- 0 
37 | - 0 
45 | 2 1 0 
47 | - 2 
| 
51 3 = - 0) 1 
53 l 0 1 
58 ] = : 
60 : 1 0 
86 - | | 
87 | - 
97 | 4 - | - 
101 : 0 
46 | 63 | 1 | 16 10 | 25 24 15 11 | nee — 
| 
| 13 
: | | 


| | 

| 

S| | 

< & | 

4 
- 
= 
| - | - 
-| 41) - 

| | 

= 
a7 | - | - 1 

= - | -| 
42 - 1 
44] 4 | - 
1 
- 

67/1] - 

71 | 4 1 | 
7 2 
75 4 = 
76 2 = 
77 2 

78 - | 2 

91 
93 | 2 = 
95 | - 3: 1 

96 | 3 

99 | - 
103 | - 3 

2 1 | 
43 16 | 21 

| 


| 
| 
| 
| 
| 
| 


syphilitic treatment. 
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TABLE VII. THIRTY PATIENTS WITH SUSPECTED SYPHILIS RECEIVING ANTISYPHILITIC 
TREATMENT DURING THE LAST PREGNANCY FOR THE Most PART 
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OLOGY 


> 


SEI 


0 


| 17 neg. 

i 
9 pos, | 
4 not 

| made 


‘TREAT- 


MENT 


| 
| 
< 


| 


‘PRESENT 


DELIVERY 
| LIVING 
a| zis 
a | & a 
a lal < 
1 - | 1 
| = 
| 1 
-|1 = 
| 1 
=, 
1 
1 = 
1 = 
a 1 
| | 
| - 
1 
-/1 
- | 1 = 
-|1 
= 
- | l | - 
| - 
= 1 
| 1 
=, = 
| 
> 1 


Twins, living had 


Nore: <A synopsis of this and the previous table shows the benefit of anti- 
In Table VI, of 46 untreated patients there were 50 babies 
(four twins), 24 dead and 26 living (16 being normal and 10 showing abnormalities). 
In Table VII of 30 treated patients there were 32 
living (29 being normal and only one showing abnormality). 
higher percentage of serologically positive reactions among the treated cases than 
among the untreated, showing that the treated cases were the more strongly syphilitic. 


babies (two twins), 2 dead and 30 


REMARKS 


erythematous rash; 
dead transposition of 
viscera 

Mother bismuth line on 
gum 


| Baby had repeated at- 
| tacks of cyanosis, 

| atelectasis, recovered 
| Twins, healthy, 8 

| months 

| 


Cesarean section 

| 

| Father had positive 

| serology 

|Cord Wassermann ++44 
|Premature at 8 months 


| Abortion at fifth month 


|Cesarean section 


Cord Kahn ++ 


Child lived 2 days. 
Bronchopneumonia 
Cesarean section 


Again note the 


| PAST HISTORY | | 
2 | | 
| | | | 
| 
4 0 | 
| 
| 
| 
- |++++ 
0 | 
0 - + | 
+ | 
= 
L L 
| 
| L L | 
| 
| 
| + 
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SEROLOGIC FINDINGS IN CASES OF POSITIVE FINDING OF SPIROCHETES 
IN THE PLACENTA 

Less than one-third of these cases gave any degree of positive serum 
reaction from the mother’s blood, and these were all cases in which 
the spirochetes were demonstrated in the placenta. This is in accord 
with the statement of Gellhorn’® that after five years of syphilis, 
whether treated or untreated, 60 per cent or more of the patients gave 
negative serologic tests. | 

TABLE VIII 


POSITIVE 
NEGATIVE | 


rOTAL 
Maternal blood in 75 
eases 54 | 12 2 ] 6 21 
Per cent for maternal 
blood 1614 254 114 28 
Cord blood in 71 eases 64 2 1 1 3 ‘ii 
Per cent for fetal blood | 90) 34 124 $24 10 


Note: In about half the cases the serum diagnosis was made by the Kolmer- 
Wassermann method as well as by the Kahn. In the others the Kahn alone was 
used, but wherever this was positive the Kolmer was also done. Usually the results 
of the two methods were the same. In 4 cases only the Kahn was positive and the 
Kolmer negative, and these were recorded as positive. 


From the cord blood only 10 per cent of the cases gave positive reac- 
tions, and these only in eases where the mother’s blood also gave a 
positive reaction.! Where a positive reaction from the cord blood ean 
be obtained in only 10 per cent of the cases in which the spirochetes 
are demonstrable in the placenta, the futility of reliance on the exami- 
nation of the blood of the newborn is apparent. It is quite probable 
that fetal blood itself gives no positive Wassermann reaction and that 
the few instances where positive reactions are obtained occur only in 
those cases where the trauma of delivery has permitted a leakage of 
maternal blood through the placenta into the fetal circulation.*+ 


THE RELATION BETWEEN THE CLINICAL DIAGNOSIS OF SYPHILIS AND THE 
DEMONSTRATION OF THE SPIROCHETES IN THE PLACENTA 


The clinical diagnosis of syphilis was judged by the presence of 
repeated abortions, stillbirths, or premature deliveries; by positive 
serodiagnosis; by previous history of syphilis; or by the presence of 
physical signs. The unsuspected cases include cases of single abortion, 


of placenta previa, of cesarean section, of stillbirths and of deformities 


TABLE IX 


CLINICAL DIAGNOSIS SPIROCHETES PRESENT IN PLACENTA 


Total number of cases Few | Moderate | Numerous 
Syphilis probable 63 26 15 
Syphilis questionable 13 | 3 8 2 
Syphilis unsuspected before delivery 29 10 did 2 


17 
Total 39 ol 19 
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in the fetus. The histologic condition of the placenta was not taken 
into consideration in the composition of this table. 

During the period in which the 105 cases with positive findings were 
under investigation, forty other cases were studied in which negative 
results were reported. In 11 of these the clinical history made a 
diagnosis of syphilis probable, but no spirochetes were found in the 
placenta. In the other 29 cases, where there was no presumption of 


syphilis, the findings were negative. 
SUMMARY 
1. The finding of spirochetes in the placenta in 105 eases is recorded. 


born in sufficient frequency to justify the search for them in suspicious 


2. Spirochetes can be found in the placenta of the syphilitic new- 


cases. 

3.!The search should be made after Levaditi infiltration in portions 
of the placenta which give an indication of their presence by the pres- 
ence of pale yellow foci surrounded by dark granular peripheries. 

4. In 391 pregnancies from 75 syphilitic mothers who were untreated 
and with whom there were demonstrable spirochetes in the placenta 
of the last delivery, an apparently healthy baby was produced in three 
out of five pregnancies. 

5. The fact that the newborn baby appears to be healthy does not 
indicate the absence of syphilis. 

6.’The successful termination of pregnancy after antisyphilitie treat- 
ment does not denote the absence of spirochetes from the placenta. 

7. The histopathologic appearance of a placenta containing spiro- 
chetes is discussed. 

8. Thorough antisyphilitie treatment, while it may not cause the dis- 
appearance of spirochetes from the placenta, is nonetheless indicated 
as it assures about 90 per cent apparently healthy full-term babies. 

The authors desire to express their appreciation of assistance in the arrangement 


and presentation of the text, kindly rendered by Dr. Amin A. Kheirallah, Lecturer 
In Surgery in the American University of Beirut. 
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CHRONIC UTERINE DISTENTION AND ITS RELATION 
TO THE END OF GESTATION* 


SAMUEL R. M. Reynotps, M.A., PH.D., BRooKLyn, N. Y. 
(From the Department of Physiology, Long Island College of Medicine) 


ie 1913, Dickinson and Smith published a paper? entitled, ‘‘The 
Treatment of Anteflexion, Defective Function, and Sterility by Glass 
or Silver Stems.’’ One of their concluding remarks contains the state- 
ment that insertion of stem pessaries into the cervical canal ‘‘may 
develop an infantile uterus, restore the organ of premature menopause 
or atrophy, and bring back superinvolution to a normal condition. 
Ovarian enlargement will take place pari passu with the uterine 
enlargement. ”’ 

This observation, made when the nature and number of ovarian 
hormones was unknown, has remained unnoticed for nearly twenty- 
five years without attempt by physiologists to learn more of the effects 
of uterine distention upon reproductive functions. The present paper 
is a beginning, it is hoped, of what may prove to be recognition of the 
importance of uterine distention in certain phases of uterine function. 
At the same time, it may serve to reawaken the interest of the clinician 
in the possibilities of chronic distention in conjunction with attempts 
at modern ovarian hormone therapy. 


I. HISTORICAL CONSIDERATIONS 


Some importance has been attached in the past by clinicians to uter- 
ine distention. Thus the fact is well known that the size of a uterus 
in advanced ectopic pregnancy is smaller than is that of another uterus 
at a comparable stage of normal pregnancy. On the experimental side, 
Blair-Bell and Hick, in 1909, compared* the similarity of structure of 
the myometrium in the pregnant uterus before and after evacuation 
to the structure of the myometrium in experimentally produced hydro- 
metria before and after emptying the uterus. Aside from this work 
which seems to have been little noticed in the intervening years, the 
question of the relation of uterine distention to uterine function has 
been generally neglected until recently. 

In 1929, Knaus** showed that an occupied horn of a rabbit’s uterus 
in unilateral pregnancy is significantly larger than the sterile horn in 
the same animal. In such a case, both uterine cornua are exposed to 


*The experiments on the effects of graded uterine distention which are summarized 
and discussed together for the first time in this paper, were carried out with the aid 
of a grant of money to the writer from the Committee for Research in Problems of 
Sex, of the National Research Council. Acknowledgment to that Committee is 
gratefully made. 
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the same hormone environment. This observation has been confirmed 
on several recent oceasions (rabbit, 3 and 7; eat, 6) and serves to 
extend to the rabbit (and cat) the older observation of the clinician 
with respect to the size of the uterus in ectopic pregnancy. Another 
advance in our appreciation of the réle of distention alone (in con- 
trast to the more complicated conditions associated with pregnancy) 
was made in 1929 by van Dyke and Gustavson** when they observed 
that if rolled rubber dam is inserted into a uterine horn during pseudo- 
pregnancy, local uterine growth takes place at the site of distention. 
This observation, made in connection with experiments designed for 
another purpose, has escaped the notice of other investigators until 
now. Another finding which is comparable to that of van Dyke and 
Gustavson has been reported recently by Markee, Wells and Hinsey.’ 
These investigators noted that uterine growth takes place in a uterine 
horn distended with fluid secreted by its own endometrial glands. 
This observation differs from the earlier ones of Blair-Bell and Hick 
who stressed only the histologic features of experimental hydrometria 
in that this newer work established with quantitative measurements 
the fact that uterine enlargement occurred. 

These considerations demonstrate that there is a local factor favor- 
ing uterine growth at a site of distention, but they do not show that 
this factor operates in the absence of ovarian hormones since the 
ovaries were present and functioning in each instance. Consequently, 
these experimental data do not constitute a confirmation of the earlier 
clinical work of Dickinson and Smith in whose observation uterine 
enlargement, ovarian enlargement, and even restoration of periodic 
bleeding resulted from uterine distention during a hypohormonie 
(amenorrheic) state. Experimental confirmation has lately been forth- 
coming as regards their observation pertaining to uterine enlargement, 
however. This has been obtained as a result of uterine distention in 
untreated, ovariectomized rabbits.?” 


II. EFFECTS OF GRADED UTERINE DISTENTION UNDER VARIOUS 
HORMONIC CONDITIONS 


Experimental confirmation of the clinical observations of Dickinson 
and Smith was obtained in experiments of the following type. Suit- 
able rabbits were ovariectomized and at the end of one week, paraffin 
pellets (melting point 56° C.) were inserted into the uterus per vaginam 
and anchored in place. Two weeks later these distention sites were 
taken, along with a segment of undistended, untouched uterus. With 
the aid of an appropriate technic, the percentage increase (growth) 
of the various distention sites was determined. The extent of this 
growth was then correlated with the degree of distention (i.e., the 
intensity of stimulation) in each instance. As a result, the curve of 
uterine growth to graded degrees of distention in untreated, ovariec- 
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tomized rabbits was established.1*7 This curve shows that if a pellet 
is to be an adequate stimulus for growth it must be more than half 
the size of the undistended uterus yet less than twice its size. The 
largest growth responses are obtained when the uterus and pellet are 
of approximately equal sizes. 

As a consequence of the establishment of these relationships in the 
absence of ovarian hormones, a base line was obtained to which the 
separate actions of estrin and progestin on the distention-growth re- 
sponse could be referred. Accordingly, two new sets of experiments 
were performed to evaluate quantitatively the effects of estrin and 
progestin respectively in uterine growth resulting from distention. 

In one group of experiments” estrin was given before and during 
the period in which the pellets were inserted. It was found that 
chronic uterine distention in these estrinized rabbits resulted in a 
reduction of the capacity of the uterus to grow. This reduced growth 
capacity of the tissues was more pronounced in the endometrium than 
in the myometrium and in both tissues the growth responses were 
much less than in the untreated, ovariectomized rabbit. This effect 
was explained on the basis of a diminished blood supply at the site of 
distention, resulting from the increased tonicity and contractility of 
the myometrium under the influence of estrin. 


’ was designed to show the effect 


The second group of experiments" 
of progestin upon the distention-growth response of the uterus. The 
results showed that in mature, ovariectomized rabbits treated with 
progestin, growth of the tissues about the pellets takes place. The 
form of the growth curve in these experiments is very similar to that 
obtained in untreated, ovariectomized rabbits. The limits of the curve 
are different, however, for it was found that if the pellets are to be 
an effective stimulus, they must be more than two-thirds the size of 
the undistended uterus (instead of half, as in untreated rabbits), yet 
less than four times the size of the undistended uterus (instead of 
twice the size, as in untreated rabbits). Optimal growth responses 
are obtained in progestin-treated rabbits when the pellets are about 
twice the size of the undistended uterus, in contrast to the untreated 
rabbits in which optimal growth is observed when the pellet and uterus 
are of equal size. 

Briefly summarized, these results show that when progestin is acting 
upon the distended uterus, the degree of distention required to pro- 
duce a given amount of growth must be appreciably greater than that 
required to have the same effect in untreated, ovariectomized rabbits. 
This fact has been ascribed to the decreased tonicity of the myometrium 
resulting from the action of progestin upon it. As a consequence, it 
appears that the increased distention is required to produce an ap- 


propriate degree of tension which is essential for the distention-growth 
response. As mentioned above in connection with the effects of estrin, 
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however, if the tension becomes too great the growth-response is 
affected adversely, especially in the endometrium, through impairment 
of the blood supply. 


Ill. THE ROLE OF UTERINE DISTENTION IN PREGNANT RABBITS 


The physiologic significance of the facts described above is con- 
cerned with changes occurring during gestation since distention is an 
ever changing factor throughout most of pregnancy. Fortunately, 
suitable data on the growth of the uterus and of the products of con- 
ception are available in a recent paper by Professor Hammond, of 
Cambridge, in the Russian Journal, Transactions on the Dynamics of 
Development.* The data given are for the rabbit, thus enabling one 
to make analysis of them directly from the standpoint of the disten- 
tion-growth responses described above, which were likewise obtained 
in the rabbit. Markee, Wells and Hinsey’ have also published quan- 
titative data on uterine growth during pregnancy in rabbits and these 
have been used to support Hammond’s data. 

Experimental Data Available for Study—tIn Table I, I have modified 
some data from Tables I and VIII in the paper by Hammond. The 
changes made are first, to take the sum of the weights of the fetuses, 
fetal fluids, fetal placentas and membranes, and the maternal pla- 
centas. Values for these are given separately by Hammond for selected 
days of pregnancy. Since together they constitute the distention- 
mass in pregnancy, they have been grouped in the present paper under 
the term ‘‘distention-mass.’’ The second modification of Hammond’s 
data is found in the column headed ‘‘sterile horn mass.’’ Hammond 
quotes weights (his Table VII) for a single sterile horn in unilateral 
pregnancies, while the weights of the gravid uteri are given in Table 
I for two uterine cornua. It is desirable to know what part of the 
TABLE I, WEIGHTS OF THE REPRODUCTIVE ORGANS OF THE RABBIT AND OF THE PRop- 

UCTS OF CONCEPTION AT DIFFERENT STAGES OF PREGNANCY 


(From HamMMonpD). SEE Fic. 1 


AVERAGE DISTENTION- MASS OF THE MASS OF 


DAYS OF NUMBER OF MASS: GRAVID STERILE 
PREGNANCY EMBRYOS PRODUCTS OF UTERINE HORN 
CONCEPTION TISSUES EQUIVALENTS 
(GM.) (GM.) (GM.) 
0 0.0 0 6.50 6.50 
8 9.0 0.284 7.80 
12 9.7 2.673 15.54 
16 6.2 6.73 16.54 6.46 
20 11.92 
24 5.2 28.35 35.68 15.00 
29 4.7 52.01 32.61 16.90 
30 5B 58.1] 37.05 17.68 
32 4.8 75.44 48.81 20.58 


gravid horn mass at each of the stages of pregnancy studied is equiva- 
lent to the sterile horn mass. This may be done by multiplying by 
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two the weights given for the single sterile horns, or by dividing by 
two the weights given for the gravid uterine horns. The former has 
been done in this paper. Such a procedure is permissible for two 
reasons. In the first place, Markee, Wells and Hinsey have shown 
that in a nonpregnant rabbit the sizes of the two uterine cornua are 
not appreciably different. In the second place, it is allowable because 
of the fact that Hammond quotes average weights for a number of 
cornua at the several stages of pregnancy studied, and he has used 
rabbits which ‘‘have been standardized as far as possible by using 
inbred strains which were selected for a definite size and fertility.” 

The data which are available, therefore, and are useful in the econ- 
siderations which follow are: (1) the days of pregnancy; (2) the mass 
of the products of conception; (3) the mass of the gravid uterine 
tissues; (4) the mass of the sterile horn equivalent in each gravid 


A ~ Products of Conception 
70} B~Gravid Uterine Mass 
60 C~ Sterile Horn Mass 
Y 
40 
> 
L 20 we 
0 /0 20 go 4 
Day of Pregnancy ~ Rabbit 


Fig. 1.—Chart showing growth during pregnancy of the products of conception 
(4), the gravid uterus (B), and of the sterile horn mass (C) calculated from uni- 
lateral pregnancies. Data from Hammond. 


uterus; and (5) the average number of fetuses in each group. The 
last is important because Hammond shows that the number of fetuses 
in a uterine horn affects the amount of growth taking place in it. 

Uterine Growth at Different Stages of Pregnancy.—With this infor- 
mation one may plot in a graph the weights of the products of con- 
ception (distention-mass) and the weights of the gravid uterine tissues 
on the different days of gestation.* Fig. 1 shows such a correlation. 
In addition to these two curves, the weights of the sterile horn 
equivalents are shown in Curve C. 

In this graph, attention is called to two features in particular. In 
the first place, during the latter third of pregnancy in the rabbit, the 


*Pregnancy in the rabbit lasts thirty-two days. 
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CHRONIC UTERINE DISTENTION 
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rate of growth of the gravid uterus decreases whereas that of the 

products of conception increases to a maximum. Thus, from the 

twentieth day on, an increasiiyz disproportion exists between the size 
of the distention-mass and the size of the uterus which surrounds it. 

In other words, the gravid uterus approaches the limit of its capacity 

to grow, for the conditions existing near the end of gestation. More 

will be said of this correlation below. 

In the second place, Curve C shows that between the sixteenth and 
the twenty-fourth day, the sterile horn of a unilateral pregnancy com- 
mences to increase in size. Hammond points out that this takes place 
about the twentieth day. The second correlation to be noted, therefore, 
is that as the curve for the distended, gravid uterine horn (Curve B) 
becomes flattened, that for an undistended horn exposed to the same 
hormoniec influences begins to increase (Curve C). These facts are 
elucidated still further by an analysis of the data in the manner em- 
ployed in the pellet work described above. Such an analysis is made 
as follows. 

Uterine Growth During Pregnancy Attributable to the Distention- 
Mass.—With Hammond’s data arranged as in Table I, one may easily 
compute the percentage increase of the mass of the gravid horn 
(Curve B, Fig. 1) over the mass of the sterile horn equivalent (Curve 
C, Fig. 1) in each of the gravid horn-mass values for any day of 
pregnancy. This percentage increase represents, as in the pellet work 
described above, the amount of growth which is attributable to the 
distention-mass. This is so, since the sterile horn equivalent is com- 
prised of the mass of tissue present at the outset of pregnancy, plus 
the increment resulting from growth due to hormonie influences. These 
values have been calculated and are indicated in Fig. 2. 

In this graph it was necessary to treat the data according to the 
number of fetuses present, because, as Hammond observes, this affects 
the amount of uterine growth. Accordingly, what is shown in Curve 
A of Fig. 2 is a family of curves of varying magnitude but having 
similar contours. Taken together, they show that uterine growth 
which is attributable to the distention-mass increases up to the twen- 
tieth day, and after this time it decreases somewhat, as shown by the 
flattening of the curve. A similar curve has been obtained with the 
data of Markee, Wells and Hinsey.‘ 

It may be noted in passing that the growth responses obtained up 
to about the twentieth day are compatible with the data obtained in 
the distention-growth work in progestin-treated rabbits, deseribed 
above. 

The fact that after the twentieth day the growth due to distention 
decreases, taken in consideration with the fact that estrin exerts an 
inhibiting effect upon the distention-growth response, shows that the 
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hormonie influence of estrin is becoming increasingly pronounced after 
the twentieth day. Other evidence dealing with the reactivity of the 
uterus at this time might also be adduced if other support for this 
conclusion were necessary.°*” 1!) 1% Parenthetically it may be noted that 
estrin is present in increasing amount in the blood and urine of the 
human being up to the time of parturition.’ 

This conclusion raises a point, however, which must be considered 
before any special significance may be attached to it. If one calculates 
the percentage increase in the mass of sterile horn equivalents on the 
different days of pregnancy over the mass of uterine tissues present 
at the start of pregnancy, he will find (as also shown in Fig. 1) that 
this increases from about day twenty until the end of gestation. This 
is shown by Curve B of Fig. 2. Since this growth of the sterile horn 
is attributable to hormone influences, as shown above, it is in all prob- 


8 
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Fig. 2.—Chart showing the growth (percentage increase) during pregnancy of the 
gravid uterus (A), which is attributable to the distention-mass (products of concep- 
tion), and the growth (percentage increase) of the sterile horn mass in unilateral 
pregnancies (B). See text for mode of calculation and significance. 
ability associated with a rise of estrin which, as also pointed out 
above, is limiting the distention-growth response of the gravid uterus 
at this time. 


IV. ESSENTIAL PHYSIOLOGIC CONDITIONS NECESSARY FOR THE 
ONSET OF LABOR 

The important question arises, therefore: Does the uterine growth 
which is attributable to hormonic influences (specifically, estrin; Curve 
B, Fig. 2) after the twentieth day compensate for the diminishing 
influence of the distention-mass on uterine growth, shown in Curve A 
of Fig. 2? If it does compensate, then the uterus will continue to 
grow and in so doing will accommodate more readily the growing 
conception-mass ; if not, it is inevitable that the disproportion between 


2 
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the growth of the uterus and the growth of the fetus (shown in Fig. 
1) will result in a gradual but ever increasing intrauterine tension. 
This condition in association with the fact that estrin increases 
rhythmic uterine contractility’ would result in a condition which is 
incompatible with retention of the uterine contents. Moreover, the 
increasing tension on the uterine wall would improve, up to a certain 
point, the efficiency and forcefulness of the developing uterine con- 
tractions. 

If the answer to this question is known, therefore, it may be pos- 
sible to regard the conditions leading up to the onset of labor as a 
gradual, accelerating convergence of a number of influences, hormonie, 
nutritional and physical, which must in the normal course of events 
result in evacuation of the uterus. Fortunately, it is possible to sup- 
ply the answer to this question with data given in Table I. This is 
done in the following manner: 

Hammond’s data show that during the first week of gestation in 
the rabbit, no appreciable increase in the size of the uterus occurs 
(Curve B, Fig. 1); the growth at this time is almost entirely that of 


Proportion of 
uterus artribu- 
Table fo: 

A~mass at starr 
of pregnancy 

B~ growrh fo 


7 oestrir /0 


Lays of Pregnancy 


Fig. 3.—Chart showing for each phase of pregnancy the proportion of the gravid 
uterus which is attributable to the tissues present at the start of pregnancy (A), to 
the growth-increment attributable to the distention-mass (B), and to the growth 
increment attributable to the action of estrin (C). See text. 


progressive differentiation of certain tissues. Between the eighth and 
twelfth days (by which time the ova have become attached and com- 
mence to grow rapidly) definite uterine enlargement begins. The prob- 
lem that must be solved is to ascertain at the several stages of preg- 
naney (16, 24, 29, 30, 32 days) that part of the gravid uterine mass 
(taken as 100 per cent) which accounts for the tissues present at the 
start of pregnancy; that proportion which accounts for the growth- 
increment resulting from the presence of the products of conception, 
and that proportion which accounts for the growth-increment due to 
hormonie influences. This has been done and the values are given in 
Table II. Fig. 3 is based on these calculations from Hammond’s data 
obtained from rabbits having an average of 4.7 to 6.2 fetuses each. 
This chart shows that until about the eighteenth day, uterine en- 
largement takes place almost entirely as a result of the presence of 
the distention-mass as allowed (or favored) by the action of progestin. 


20 30 


976 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


From this time on, the proportion of the gravid uterus which is at- 
tributable to hormonie (estrin, see above) influences increases as the 
proportion due to distention becomes about constant, pari passu. 

It is highly significant (and this is in answer to the question asked 
above) that at no time does the growth-increment which may be 
assigned to hormonie influences equal the growth-increment which js 
attributable to the presence of the distention-mass. At most, acecord- 
ing to these data, it exerts about half the effect that the distention- 
TABLE IT. PROPORTION OF GRAVID UTERINE TISSUES ATTRIBUTABLE (1) TO THE TIS- 

SUES PRESENT AT THE START OF PREGNANCY; (2) TO GROWTH RESULTING 
From HORMONE INFLUENCES; AND (3) TO GROWTH RESULTING 
FROM THE DISTENTION-MASS (PRODUCTS OF CONCEPTION ). 
3ASED ON HAMMOND’S DATA FOR PREGNANCIES 
WITH 4.7 To 6.3 FeTuses. SEE Fic. 3 


PER CENT PER CENT PER CENT 


DAYS OF ATTRIBUTABLE ATTRIBUTABLE ATTRIBUTABLE 
PREGNANCY TO TO HORMONE TO 
ORIGINAL TISSUES INFLUENCE DISTENTION 
0 100.0 0.0 0.0 
16 39.3 0.0 60.7 
24 18.2 23.8 58.0 
29 19.9 31.9 48.2 
30 17.6 33.8 48.6 
28.9 57.8 


32 13.3 


mass factor does in uterine growth, in the latter part of pregnancy. 
Clearly, therefore, the reason why uterine growth at the end of gesta- 
tion in the rabbit does not keep pace with that of the fetus and its 
associated parts is due, first, to the limiting action of estrin upon the 
distention-growth response of the uterus and, second, to the fact that 
estrin is relatively ineffective as a direct growth-promoting stimulus 
to the gravid uterus at this time. One must also conclude that the 
uterus has about reached its limit of capacity to grow at the end of 4 
gestation for the conditions obtaining at that time. New or different 
conditions conceivably may advance the time when the limit of uterine 
erowth is obtained and result in abortion or premature delivery, or 
they may retard it and give rise to prolongation of pregnancy. 

The above conclusion depends upon the assumption that the gravid uterine tissues 
utilize the available hormones to the same extent as do the uterine tissues in the 
sterile horn of a unilateral pregnancy. This may or may not be true, however. If 
the gravid tissues utilize the available hormones to a less extent than do the sterile 
horn tissues, then the cogency of the argument advanced above is enhanced because 
the reduced growth-promoting effect of distention after the twentieth day would be 
proportionately greater. On the other hand, the gravid tissues may grow relatively 
more because of the hormone; even so the growth which takes place is still in- 
sufficient to prevent the increasing disproportion in the growth rates of the uterus 
and of the products of conception, as shown by Curves A and B in Fig. 1. The 


main conclusions derived from the foregoing considerations are essentially valid, 


therefore. 
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It is clear from the foregoing considerations that the theory ad- 
vanced in the sequel to the question stated above has an experimental 
basis of fact. It is to be emphasized, however, that this theory is not 
all-exclusive, for it does not preclude the probability of a multiplicity 
of other factors also being concerned in the normal termination of preg- 
naney. The theory has merit, however, since it defines in quantitative 
terms for the rabbit a number of growth-promoting factors and growth- 
limiting factors, the proper association of which must be achieved if labor 
is to begin.* In addition, emphasis has been laid upon the fact that the 
immediate cause of the limitation of uterine growth at this time 
(estrin) is also the stimulus for rhythmic uterine contractility which 
develops concurrently with the growth changes described above. By 
virtue of the combined effects of these conditions a means is thereby 
provided by which the developing rhythmic contractions of the uterus 
are rendered physiologically more effective for the expulsive functions 
they ultimately subserve at the time of parturition. 


V. SPONTANEOUS AEORTION IN RELATION TO THE ONSET OF LABOR 


To say that this theory provides a basis upon which the mechanisms 
associated with spontaneous abortion may be explained goes beyond 
the established facts. There are, however, several features in common 
between this condition and those described above which are necessary 
for the onset of labor. Chief among these is the fact that spontaneous 
abortion in the human is preceded for some time by an abnormal rise 
in the blood and urine levels of estrin.t The presence of this hormone 
must necessarily preclude further uterine growth resulting from dis- 
tention, on the basis of what has been said above. Such a condition 
is, aS we have seen, one of major importance in determining the ca- 
pacity of the uterus to accommodate the ovum. Clearly, therefore, 
increased intrauterine tension will develop and this will lead to death 
of the fetus through impoverishment of its nutritional supply, owing 
to interference with the vascular bed of the placenta. In the absence 
of additional facts it is unwise to speculate further in this connectien. 
Enough information is available, however, to indicate that the condi- 
tions leading to spontaneous abortion may have a physiologic basis 


akin to those which lead to labor. 


SUMMARY 


At the outset, a review of the local physiologic effects of chronic 
uterine distention under various hormone conditions is given. It is 
shown that uterine growth resulting from distention takes place in 

*In mammals with the so-called uterus simplex, orientation of the physical aspects 
of parturition would be relatively more important than in the rabbit, which has a 


bicornuate uterus. See (8) for discussion of the physical changes that must take 
place. 
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untreated, ovariectomized rabbits and in rabbits under the influence 
of progestin. When estrin is the predominant hormone, the capacity 
of the distended uterus to grow is appreciably reduced. 

With these facts as a basis, analysis is made of Hammond’s data on 
uterine and fetal weights at different stages of gestation in the rabbit. 
It is shown that a disproportion exists between the growth increments 
of the fetuses and of the uterus in the last third of pregnancy, the 
former growing much more rapidly than the latter. It is further 
shown that the reason for the increasing disproportion of these growth 
‘ates is due largely if not entirely to an increase in the influence of 
the hormone, estrin. Mention is also made of the fact that estrin is 
the hormone demonstrated to have the property of imparting rhythmic 
contractility to the uterus. As a consequence of the limitation of the 
capacity of the uterus to grow, along with the continued increase in 
the size of its contents, it is pointed out that the developing rhythmic 
uterine contractions are rendered increasingly more efficient and foree- 
ful. The theory is advanced, therefore, that these physiologic condi- 
tions are the underlying factors which are essential to the onset of 
labor, and the commencement of parturition is the result of a gradual 
and accelerating convergence of these factors, bringing about nutri- 
tional changes and an appropriate physical orientation of the fetuses. 
Finally, the common physiologic basis between these conditions favor- 
ing the onset of labor and those which may be responsible for spon- 
taneous abortion is discussed. 
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THE EFFECT OF LONG-CONTINUED LARGE DOSES OF 
FOLLICLE HORMONE UPON THE UTERUS 
OF THE RAT 


BERNHARD ZONDEK, M.D., JERUSALEM 


(From the Gynecological and Obstetrical Division of the Rothschild-Hadassah 
Hospital) 


S I have shown in previous studies, it is possible to eliminate certain 
functions of the anterior lobe of the pituitary by long-continued 
treatment with follicle hormone. If one treats young rats for a number 
of weeks with dimenformon (estradiolbenzoate), the following symp- 
toms appear: the growth of the sexual organs ceases so that the scrotum 
disappears entirely, the testicles are no longer palpable, and the penis 
becomes small. After several weeks the difference between the weight 
of the testicles and those of the controls amounts to 95 per cent. Sper- 
matogenesis disappears. The ovaries become so small that they are 
hardly visible to the naked eye. In serial sections occasional enlarged 
follicles are seen, never a corpus luteum. The same changes ean be 
effected in birds. The coxcomb disappears, the testicles remain atrophie, 
and spermatogenesis ceases entirely. Secondarily, disturbances of 
growth appear. The rats and fowl are retarded in growth, finally all 
growth disappears so that, for example, the subjects of the experiment 
are 26 per cent smaller and 60 per cent lighter than the controls. It is 
possible, then, by chronic treatment with follicle hormone to raise eunu- 
choid dwarf rats and dwarf fowl. The dwarfism is proportional, the 
head is smaller, narrower, the breast circumference less, the tail shorter, 
the internal organs and bones smaller and lighter. Characteristic 
changes of the bones are easily recognizable in the x-ray picture. (I 
described these elsewhere in detail.1) The above-named effects are as- 
eribable to the elimination of the influence of the secretion of the an- 
terior lobe of the pituitary by the chronic treatment with follicle hor- 
mone, specifically the growth hormone and the gonadotropie hormone. 
That it is really the elimination of these hormones is evidenced by the fact 
that one can again stimulate growth of these dwarf rats by the exhibition 
of Evans’ growth hormone. To a certain extent the atrophy of the 
genitals also may be halted by the simultaneous treatment with dimen- 
formon-gonadotropic hormone. In this ease, only the growth of the 
animal is disturbed and dwarfs with normal genitalia are produced. 
Follicle hormone only eliminates certain functions. The thyreotropic 
and parathyreotropic hormones are not influenced, probably also not the 
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corticotropic. Thus to a certain extent the follicle hormone produces a 
biologie partial resection of the anterior lobe of the pituitary. Analysis 
of the pituitary of dwarf rats has shown that the content of gonado- 
tropic hormone is not less than those of controls. From that it follows 
that it is not the production of gonadotropic hormone that is checked 
by follicle hormone, but only the delivery of the produced hormone into 
the blood stream. Follicle hormone then, causes a partial blockade of 
the anterior lobe of the pituitary. If this treatment with follicle hor- 
mone is continued for seven months, we note an interesting result. The 
pituitary changes into a tumor which can attain a size twenty-five times 
that of normal. The animals die with symptoms of intracranial pres- 
sure. So far I have been able to produce eighteen such tumors of the 
pituitary which I shall report in detail elsewhere. 

In the present study, we are dealing with the effect of chronic treat- 
ment with hormone on the uterus. This effect is not a central one as the 
result of the inhibition of the pituitary, but the expression of a local 
effect of follicle hormone on the uterus itself. I feel particularly hon- 
ored to contribute the results of this investigation to the volume dedi- 
‘rated to Dr. Robert T. Frank, to whom we are indebted for so many 
significant researches in the field of the follicle hormone. 

In these experiments the rats received for a number of weeks doses 
of 5,000 M.U. dimenformon twice a week. It must be made clear that 
these are enormous, totally unphysiologic doses. But if we can attain 
definite reactions in the uterus, certain conclusions in reference to 
pathology are justifiable by analogy, for the ovary may produce very 
large unphysiologic amounts of follicle hormone for considerable periods 
of time, for instance, in certain disturbances which I have described un- 
der the heading of polyhormonal syndromes.? The best known of these 
is glandular cystic hyperplasia of the endometrium. It will be shown 
below that by chronic treatment with follicle hormone the endometrium 
may be destroyed and the uterus disintegrated by suppuration. 

Partial inhibition of the anterior lobe function can be accomplished 
regularly by follicle hormone; in 140 test rats there was not a single 
failure. In the case of the uterus the situation is entirely different.* 
Under the same experimental conditions there may be no effect on the 
uterus of one rat and a high grade disturbance of the uterus of another. 
The uteri of various animals react differently; a fact which I report, 
but eannot explain. Space prevents me from describing the individual 
experiments, and I will, therefore, simply mention the quite charac- 
teristic changes. In practically all the experiments there was an ex- 
tensive leucocytic infiltration of the mucosa particularly a subepithelial 


*IT should like to thank Dr. Joel and Dr. Karplus for their invaluable assistance 
in this work. 
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wall of eosinophiles, some of which wandered in numbers into the uterine 
cavity. I emphasize this because I believe that an inflammatory factor 
plays a considerable réle in the changes deseribed. It is characteristic 
that the epithelium can show considerable variation in the same section. 
There are stretches of normal single layered cylindrical epithelium; else- 


Fig. 1.—Cross-section of the uterus, 150 magnifications. The mucosa lifted off in 
areas. Hydropic cells without visible cell borders (a). An encireling ring of sub- 
epithelial eosinophiles (b). Some transmigration into the lumen. 


Fig. 2.—Cross-section of the uterus, 270 magnifications. Areas of absence of the 
surface epithelium (a) opposite to which there is a many-layered cylindrical epithe- 
lium with a suggestion of tufting and papillary formation and hydropic cells (b). 
Leucocytie infiltration of the mucosa. 


where stratified cylindrical epithelium, often showing a tufted and 
papillary formation. The mucosa in certain portions is desquamated so 
that peculiar cell groups are found in the lumen; these contain hydropie 
cells without visible cell borders. In certain areas the surface epithelium 
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may be entirely missing while at the same time the contiguous site may 
show a stratified cylindrical epithelium with papillae and hydropie 
cells. 

So far we have shown that the uterine mucosa after chronic treat- 
ment with follicle hormone shows typical changes, to wit: localized 


Fig. 3.—100 magnifications. Partial metaplasia of the uterine mucosa (@). One 
of tie areas which is not metaplastically changed, shows only a single layer of 
epithelium (b). A massive leucocytic migration into the lumen (c). Gland lined 
with cylindrical epithelium (d). 


Fig. 4.—Cross-section of the uterus, 36 magnifications. Total metaplasia of the 
mucosa with stratified squamous keratinized epithelium, the uterus having the ap- 
pearance of a vagina in estrus, L 


absence of epithelium, next to normal epithelium, as well as stratified 
eylindrical epithelium and papillary projections into the lumen of 


edematous high eylindrical cells, subepithelial leucocytie infiltration 


(eosinophiles) with transmigration into the lumen. It is of particu- 
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lar interest that the uterine epithelium can undergo a complete meta- 
plasia under the influence of follicle hormone so that at first glance the 
uterus may appear like the vagina in estrus. Fig. 3 shows a partial 
metaplasia of the uterine mucosa in which we see leucocytes in the lu- 
men and a metaplastic mucosa protruding into the lumen. The leuco- 


Fig. 5.—Same as Fig. 4, magnified 150 times. Oil immersion. Section of the 
totally metaplastic uterine mucosa. Horny lamellae extruded into the lumen. In 
addition there is a metaplasia of a gland lining (a). 


Fig. 6.—400 magnifications. Oil immersion. Metaplasia of uterine mucosa. Flat- 
tened horny stratified epithelium. In the mucosa a gland completely filled with meta- 
Plastic stratified epithelium showing prickle cells and intercellular bridges. 


eytes reach the horny layer. That portion of the mucosa which is not 
metaplastic shows a single layer (Fig. 3, b) of epithelium not the nor- 
mal eylindrical. In the stroma there is a gland lined by squamous 
‘ather than cylindrical cells (Fig. 3, d). The whole mucosa shows a 
thick leucocytic infiltration predominantly eosinophilic, as well as a peri- 
vascular infiltration of the muscularis. Fig. 4 shows a complete meta- 
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plasia of the uterine mucosa, the lumen lined by a stratified keratinized 
squamous epithelium, so that the uterus resembles a vagina in estrus. 
As in the ease of the estral vagina, horny lamellae are shed into the 
lumen, the uterine cavity here is filled with them. The higher mag- 
nification of Fig. 5 shows this plainly. Here we also see a gland in the 
depth of the mucosa metaplastically altered into squamous epithelium, 
with prickle cells and intercellular bridges, the latter most plainly seen 
in Fig. 6, from another experiment. In Fig. 6 we note as well the 
metaplasia of the mucosa with flattened keratinized squamous epithe- 
lium. Just under the mucosa there is a gland lined by metaplastic 


Fig. 7.—Cross-section of a uterus, 150 magnifications. Mucosa varies in composi- 
tion. At (a) stratified cylindrical epithelium. At (b) papillary projections into the 
lumen of edematous high cylindrical cells. At (c) complete absence of epithelium. 
At this point a polyp of uncornified stratified epithelium projects into the lumen 
(dad). Subepithelial gland lumen filled with metaplastic stratified epithelium. 


squamous epithelium in which the prickle cells and intercellular bridges 
can be recognized. The last stage is the complete suppuration of the 
uterus, changing it into a sae the thickness of a thumb, filled with pus 
(Fig. 9). The eavity of the uterus is enormously dilated (Fig. 8) con- 
tains desquamated horny lamellae, cell detritus, and pus. The mucosa 
of the uterus shows a circular purulent liquefaction and contains nu- 
merous abscesses. In part the continuity is interrupted and is held to- 
gether by the serosa alone. Those portions of the muscularis which 
have fallen victim to the suppuration show heaps of pseudoxanthoma 
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Fig. 8.—Cross-section through the uterus, 9 magnifications. Uterine cavity widely 
dilated, in the lumen there is pus and detritus. Uterine wall is studded with abscesses 
some of which reach the serosa. At various points, heaps of pseudoxanthoma cells (q@). 


Fig. 9.—Uterus of a rat after eight months’ treatment with estrogenic hormone 
(dimenformon). Both horns converted into huge pus sacs, 
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cells (Fig. 8, a), which determine the macroscopic yellow color of the 
uterine horns. We are evidently dealing with a long-standing process, 
We were able to observe the suppuration clinically in various stages 
and it could be diagnosed by the appearance of pus in the vagina. In 
some eases the uterus seemed barely enlarged (the thickness of a slate 
pencil), nevertheless on section creamy pus was found in the lumen. 
In other cases the pus sacs were tremendous as, for instance, in Fig, 9, 
Some of the animals died of peritonitis. Bacteriologic investigation of 
the uterine secretion showed gram-positive diplococei and bacilli, gram- 
negative bacilli, and occasional fusiform bacilli. 

In brief, then, it is evident that as a result of chronic treatment with 
follicle hormone the following changes are seen in the uterus of the rat: 
multilayered cylindrical epithelium with polypoid formation, focal ab- 
sence of the surface epithelium, focal desquamation of areas of mucosa 
with hydropie cells without visible cell boundaries, partial to total 
metaplasia of the uterine mucosa with discharge of horny lamellae into 
the lumen, metaplastic alteration of the glands, stratified epithelium, 
leucocytie infiltration of the mucosa with transmigration of leucocytes 
into the uterine cavity, pyometra with abscess formation of the mus- 
culature, and consequent exitus. 

In an earlier study* I have described the effect of chronic treatment 
with follicle hormone on the uteri of rabbits in which four charae- 
teristic reactions were determined : 

A. Hyperemia of the endometrium and musculature and occasional small mucosal 
hemorrhages 

B. Glandular cystic hyperplasia of the endometrium 


C. Infarctlike necrosis of the endometrium 
D. Aseptic suppuration of the uterine cavity 


The glandular cystic hyperplasia is caused by a direct action of fol- 
licle hormone on the endometrium. The other reactions are the result of 
thromboses. There is a consequent infaretlike necrosis and secondary 
to this, an aseptic suppuration of the uterine cavity. In the ease of the 
rat the leucocytie infiltration appears very early so that it is not sur- 
prising that there is ultimately a partial infection, complete suppura- 
tion and disintegration of the uterus. I have not noted metaplastic 
changes of the mucosa and of the glands in rabbits nor have I seen 
thromboses and infarctlike necrosis in rats. Hence, we can deduce that 
the uteri of rats and rabbits react differently to treatment with follicle 
hormone. When I stated in the above-quoted study that chronic treat- 
ment with follicle hormone evoked no determinable changes in the uterus, 
I was wrong. I had treated rats and rabbits for the same length of time 
and saw no effect on the rats, but by continuing the treatment of the 
‘ats one can obtain the reaction that I have described today. 

Selye, Thomson and Collip* report that they have obtained a begin- 
ning metaplasia of the uterine mucosa in three cases and a complete 
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metaplasia in one ease by treating castrated rats with follicle hormone 
after previous ligation of the uterine horns. We have here the com- 
bined action of a mechanical irritant and a hormonal one, reminding 
us of the well-known researches on experimental placentomas (Gloeb, 
Calderini, Long and Evans and others). In my own investigations, on 
the contrary, we are dealing with effects produced by hormones alone. 

After my work was completed there appeared the publications of 
Gumbrecht® and Migliavacea® who also describe metaplastic changes 
in the mucosa as a result of long-continued treatment with: follicle hor- 
mones. Migliavacea in a very interesting study shows that plugs of 
squamous epithelium project deep into the wall of the uterus up to the 
smooth musculature. He describes, in addition, considerable invasion 
of the myometrium by these projections and discusses the question of 
a precancerous lesion. From my own investigations I have never had 
the impression that we were dealing with a process which could in any 
sense be designated as malignant. We cannot conclude from the above 
reactions that malignant tumor formation can be produced by treat- 
ment with folliclé hormone. Although Migliavacea used some non- 
castrated animals, most of his experiments were on castrated animals. 
After castration prolan A is produced in increased quantity by the 
pituitary, so that castrated animals in whom one injects follicle hor- 
mone over a long period are under the influence of two hormones, both 
prolan A and follicle hormone. Perhaps this plays a réle in the ex- 
periments of Migliavacca. In any event I should like to emphasize that 
even after seven months of treatment of rats with enormous doses of 
estrogenic hormone (1,080,000 M.U. dimenformon) I have never seen 
pictures which one could interpret as malignant tumors or precancerous 
lesions, if such exist. It may be mentioned that Migliavacea in a pre- 
vious study’ has described changes in the mucosa such as reduplieation 
of layers, vacuolization, hydropie degeneration as a result of long- 
continued treatment with follicle hormone. 


CONCLUSIONS 


The effect of long-continued treatment with follicle hormone on the 
uterus in the rat is described. Though the inhibitory effect upon the 
anterior lobe of the pituitary by follicle hormone, expressed in eunuchoid 
dwarfism, appears uniformly in all the animals, the local effect on the 
uterus itself varies widely. Sometimes there is no effect, sometimes a 
complete destruction of the uterus. The effect of the estrogenic hormone 
therefore varies individually. The following characteristic effects were 
established : 

1. Effects on the Epithelium.—A. Marked variability, focal absence of the 
epithelium, stratified cylindrical epithelium, tufts and papillae projecting into the 
lumen, desquamation of whole areas of the mucosa, with hydropie cells without 
visible cell boundaries. 
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B. Partial to total metaplasia of the surface epithelium into stratified keratinized 
squamous epithelium, the uterus having the appearance of a vagina in estrus. 

2. Metaplasia of the glands, change of the normal glandular epithelium into 
squamous epithelium with prickle cells and intercellular bridges. 

3. Inflammatory changes, leucocytic infiltration of the entire mucosa, a_sub- 
epithelial wall of eosinophiles, transmigration of leucocytes into the uterine cavity, 
suppuration of the mucosa (pyometra) and destruction of the musculature with 


conversion of the uterine horns into pus sacs of the thickness of a thumb. 


Suppuration of the uterus also occurs in rabbits as a result of long- 
continued treatment with follicle hormone. This suppuration is aseptie 
and occurs after thrombosis and resultant necrosis. In contrast to this 
there is a secondary infection in the case of the rat. The ovaries of the 
experimental animals show a high grade atrophy, occasional enlarged 
follicle, never a corpus luteum. 
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NOTES FROM A PREGNANCY DIAGNOSIS LABORATORY (1936) 


F. A. EK. Crew, M.D., EpINBURGH, SCOTLAND 


(From the Institute of Animal Genetics, University of Edinburgh yt 


HE state, concerned with the problems that must arise out of the 
dwindling of a population, a change in the mean age, and a swing in 
the sex ratio, is demanding knowledge of the biologie as well as of the 
economie factors that influence the wish and the ability of individuals to 
reproduce. Society demands that medicine shall gain control of those 
wasteful derangements peculiar to women, and shall rid childbearing 


of baseless dread and preventable danger. Medicine is responding. The 
search for new knowledge concerning human sex and _ reproductive 
physiology is eager, and the application of biologie science to humar 
affairs follows immediately upon discovery. It is in this field of enquiry 
that intellectual adventure is to be most readily encountered, and that 
kind of immortality which a scientist hopes to achieve is to be earned. 
Among those whose names will certainly be respectfully and gratefully 
remembered in the history of this branch of medicine is that of the man 
to whom this volume is a memorial. We who write have shared his 
joy in his discoveries, and we gladly pay tribute to the quality of the 
man and of his work. To him this Laboratory is greatly and continually 
indebted; upon his knowledge and wisdom it has frequently relied. 
‘Among the instruments of precision that medicine has devised and 
used in the execution of its purposes and ideals, there is none finer than 
the biologie test for early pregnancy. Its value to the profession, to the 
general public, and to the state is amply illustrated in this Report of a 
Pregnancy Diagnosis Laboratory which was organized some six years 
‘ ago in order to place the then-new exploitation of scientifie discovery 
at the service of the medical profession of Great Britain. It was thought 
then (and nothing has occurred since to disturb this view) that a spe- 
cialized laboratory with its own breeding plant, its duplicated and highly- 
skilled staff, and operating on a large scale, could best give an adequate 
service with graded fees that would make the tests available for all, irre- 
spective of income category, and, at the same time, accumulate data 
sufficient for profitable analysis. 

In 1936, 7,193 specimens were examined. Of these, 3,791 fell into the 
‘*full-fee’’ class, while 3,402 came from patients in poor circumstances 
who were asked to pay according to their means. 

The tests were distributed as shown in Table I. 
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The fact that so many more Aschheim-Zondek tests than Friedman 
tests are carried out demands an explanation. The Friedman test must 
necessarily be more expensive than the Aschheim-Zondek; rabbits are 
more difficult to breed, to procure, and to accommodate in large numbers 


TABLE I 


= 

@ 

= = 

Aschheim-Zondek 6537 3415 3092 0 
For ordinary preg- Friedman and confirm. 388 197) 1735 l 4 
nancy diagnosis A-Z. 

Friedman alone 83 42 3 3 = 33 
7008 5654 38308 o4 17 2235 


MODIFIED A-Z 
For detection of hydatidiform mole, chorionepithelioma, or recurrence 171 
of these 
For detection of malignant tumor of the testis in the male 
For quantitative estimation of sex hormones 


14 
15 


than are immature mice; the adult rabbits which are used in this Labora- 
tory require to be isolated for at least four and a half weeks before use; 
an injection into a rabbit’s ear-vein requires more skill than does a sub- 
cutaneous injection in the mouse; and, finally, it is very difficult in our 
experience to purchase rabbits free from disease. It would appear, more- 
over, that in the majority of cases in which the help of this Laboratory 
is sought, urgency is not a serious consideration: a report after five days 
is quite sufficient. Analysis of the records shows that the Friedman test 
is required mainly in those cases in which the size of the fee has not 
to be considered; in which urgency exists: e.g. in the differential diag- 
nosis of ectopic gestation; in eases in which, if pregnancy exists, it must 
be terminated for medical reasons; and in eases in which the information 
sought is urgently desired for the reason that, if pregnancy is shown 
to exist, certain domestic arrangements must be disturbed. The Labora- 
tory offers a choice of tests; it is the practitioner who decides. The great 
preponderance of the Aschheim-Zondek in our records has always been 


a matter of surprise to me, for I had assumed that the rapid test would be 
the one in greater demand. However, I am very content that the de- 


mand is mainly for the slower Aschheim-Zondek, for though the Fried- 
man in our hands is undoubtedly the more delicate of the two, the Asch- 
heim-Zondek is the more convenient procedure when very many tests 
are being carried out every day, and moreover, the graded reactions that 
are obtained therein provide the means of distinguishing between several 
relative concentrations of the gonadotropie hormones in different speci- 
mens, and permit us to refer a strong positive, a rather weak positive, a 
weak positive, an extremely weak positive, a negative with uterine and 
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vaginal enlargement to a variety of different conditions. Thus, a “weak 
positive following upon a sucession of strong positives in a case of habit- 
ual abortion permits us to warn the doctor that all may not be well. A 
weak positive in a case in which abortion is suspected to have occurred 
provides support for this diagnosis. A negative with vaginal and uterine 
enlargement at once raises the question as to the age of the patient. 

‘The Friedman test is always used in eases in which medicolegal inter- 
est is concerned and is followed up by an Aschheim-Zondek. In such 
eases a preliminary laparotomy is performed on two rabbits, and their 
ovaries are examined to ensure that ovulation has not recently occurred. 
Ten cubie centimeters of filtered urine is then injected into the ear-vein 
of each. Thirty hours later one rabbit is killed. If it shows a positive 
result, the second rabbit is returned to store, if negative, a further 10 e.e. 
is injected into the second rabbit, and this animal is killed thirty hours 
later. If this one also gives a negative, this result is regarded as trust- 
worthy. | 

The combined Friedman and Aschheim-Zondek is the test that is to be 
preferred in the case of suspected ectopie gestation. The information 
that these tests give in such eases has proved time after time to be of the 
greatest possible value. 

Specimens from a series of cases of ectopic gestation operated upon 
in the Royal Infirmary of Edinburgh were examined. Specimens from 
14 cases taken within eight hours after the operation, and thereafter 
daily for seven days, were tested, and in every case a definite negative 
test was invariably obtained seventy-two hours after the removal of the 
embryo. To the surgical and nursing staff of the Wards concerned, I 
wish to offer my thanks. 
tina very considerable number of eases, the question of fetal death was 
raised. In these cases the tests have not proved to be entirely satisfac- 
tory. It is true that commonly the ‘‘strength’’ of the reactions on the 
part of rabbit and mouse have been such as to indicate a relatively low 
concentration of gonadotropie hormones and thus support the tentative 
diagnosis. ’ Indeed, definite negatives are not uneommon. But in other 
eases'quite strong positives have been obtained as long as a month after 
the time when, according to the clinical evidence, the fetus had perished.( 
However, for the present, the combined Friedman and Aschheim-Zondek 
is the most useful test in these cases. The quantitative blood estrin test 
does not appeal to the general practitioner, for the obvious reason that 
it is far easier to obtain a specimen of urine than one of blood. 


ERRORS 


In the Aschheim-Zondek Tests: 16 false negatives, and 5 false posi- 
tives. 

Three of these false negatives are to be explained by the fact that 
conception had too recently taken place. In one case it was known that 
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conception had occurred twelve days, and in another fourteen days, 
before the specimen was taken, In yet another, in which it was known 
that pregnancy was of very short duration, if it existed at all, the test, 
repeated ten days later, gave a positive reaction. Experience has shown 
that too much reliance cannot be placed upon a negative Aschheim- 
Zondek result in the ease of a patient less than one month pregnant. In 
11 of the remaining cases the duration of pregnancy had been longer, 
four weeks in 1 ease, seven weeks in 1, eight weeks in 2, fourteen weeks in 
2, sixteen weeks in 1, nineteen weeks in 1, and twenty-four weeks in 3. 
One false negative was obtained in a six weeks’ pregnancy that ended in 
abortion, and another related to a case of pregnancy in a woman suffer- 
ing from Graves’ disease. This case was of particular interest, and the 
patient was followed throughout pregnancy. At the second month the 
Aschheim-Zondek test was negative, at the fourth month positive, at the 
fifth month negative, and at the seventh positive (weak) again. 

Of the five false positives, two are without any explanation. The 
doctor in charge of one ease, on clinical grounds, had reason to doubt 
the correctness of this result. The test was repeated one month later 
to give a straight forward negative test. In the other, the patient had 
left the district and nothing was known of her subsequent history. In 
the remaining three cases, a weak positive result was recorded (faint 
blood spots and white spots in two mice only). In one of these the 
patient was suffering from ‘‘congestive heart disease’’; in another, she 
had been receiving treatment for ‘‘thyroid and pituitary disturbance,” 
and the third, suffering from hemorrhage, had been curetted. 

In addition to these errors, a number of unclear results were obtained 
in the ease of specimens derived from single women greatly fearing 
pregnancy. Two factors undoubtedly affected the value of the reports 
issued in these eases. In the first place it seems clear that the emotional 
condition of the patient can have endocrine repercussions which ean 
affect the reaction of the mice, and second, in the case of patients by 
whom pregnancy is feared, the incorrectness of a positive result strongly 
suggests that abortion has taken place. When the history supports this 
explanation, the result is not regarded as incorrect. 

As in previous years, the errors are found to be concentrated at the 
beginning and at the end of the reproductive phase of life. The voung 
unmarried girl aged thirteen to seventeen years, and the woman of forty- 
three plus, are very unsatisfactory in respect of these biologie tests for 
early pregnancy. 

NEGATIVE ASCHHEIM-ZONDEK RESULTS—REPETITION ADVISED 

In no less than 573 eases in which a negative Aschheim-Zondek result 
was recorded, it was necessary (for the reason that though the ovaries of 
the mice remained unaffected, their uteri and vaginae were much en- 
larged) to send with the report a slip intimating that though according 
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to the standards used this result must be returned as a negative, yet the 
vaginal and uterine enlargement indieated that in the specimen the con- 
centration of hormones was unusually high and that this might mean 
one of several things: e.g. very early pregnancy, early pregnancy in a 
woman with exceptionally low hormone concentration, menopausal state, 
incipient menstruation (after a phase of amenorrhea), fairly recent 
death of the ovum, lactation, or some general endocrine disturbance not 
connected with pregnancy. (Experience has shown, also, that this 
uterine and vaginal enlargement is to be expected and disregarded in 
mice that are too large or too old and which should not have been used 
in these tests.) In these eases the practitioner is advised to have the test 
repeated in about ten days’ time if doubt persists. 

Of the conditions which are known to be associated with this uterine 
enlargement, early pregnancy, of course, is the only one which, if the 
test were repeated, would contradict the negative result first obtained. 
Of the 573 eases in which this slip was attached to the report, no con- 
firmation was received in respect of 406. In 151 the negative result was 
found to be in harmony with the subsequent ¢linical history, while in 16 
pregnancy had existed at the time of the test. For the reason that, in the 
reports issued in these cases, it was stated that early pregnancy could 
not be exeluded, these results are not regarded as errors. Though the 
practitioner who receives such a result is naturally inelined to be ir- 
ritated, for he has such implicit faith in these tests as to demand a plain 
unqualified positive or negative, it is our practice to furnish him with 
a full and complete statement of the result obtained. It is for him to 
make the diagnosis. The report issued from this Laboratory is but one 
of many factors that he must evaluate in arriving at his diagnosis. 

A review of the reeords of all the Asechheim-Zondek tests carried out 
here during the last six vears makes it quite clear that the concentration 
of gonadotropic hormones in different women during early pregnancy 
varies very widely. Very rarely is it such as to leave the mice completely 
unaffected when a false negative is obtained. Less rarely is it so low as 
to produce only uterine and vaginal enlargement, and without a knowl- 
edge of the age and history of the patient, all that can be done is to 
recommend that the test be repeated later. 

In 23 eases the Friedman and Aschheim-Zondek tests disagreed. These 
disagreements provoke much anxiety and dissatisfaction. The disagree- 
ment between the Friedman + and + (weak) and the Asehheim-Zondek 
— and — (slip) is more apparent than real. Under the conditions that 
obtain here the rabbit picks up a concentration of gonadotropie hormones 
to give a +, while in the Aschheim-Zondek a — or — (slip) is obtained. 
This is the result that is to be expected in very early pregnancy, in preg- 
nancy of four or six months’ duration, in eases in which- the hormone 
concentration is unusually low and in eases of recent fetal death. The 
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same result [Friedman + (weak) and Aschheim-Zondek — (slip)] may 
be yielded by the girl around the time of puberty in cases of rape and 
assault, and in these a negative is likely to be the correct interpretation. 
It is more difficult to explain away the Friedman negative and Asch- 
heim-Zondek positive disagreement. If one must choose between the + 
and the -, then it is safe, as a rule, to prefer the +. Refractory rabbits 
are not uncommon. But the + is not always correct as is seen in the 


first confirmation. 


TABLE II. DISAGREEMENT BETWEEN FRIEDMAN AND ASCHHEIM-ZONDEK TESTS 


NO. OF FRIED- ASCHHEIM- 


CONFIRMATIONS 
CASES MAN ZONDEK 
5 - + 1. Friedman - correct, yet every one of the 5 mice 


in the A-Z gave a strong +. Single woman 
greatly fearing pregnancy. Last menstrual 
period 6 weeks ago. 

2. A-Z + eorrect. Thought to be a case of ectopie 
gestation. Operation revealed uterine preg- 
nancy. Fetus alive at time of test. Died 
later when A-Z repeated gave 


3. A-Z + correct. 
1, A-Z + correct. Patient 1-2 months pregnant at 
time of test. 
+ + - 1. A-Z - correct. Friedman repeated 1 week later 
gave 


2. A-Z correct. Operation disclosed fibroid. Fried- 

man was rather indefinite +, a - report issued. 

1] + -(slip) 1. Friedman + correct. Patient 3 weeks pregnant at 
time of test. 


+(weak) 


- (slip) 1. A-Z - correct (Friedman first rabbit -?; second 
+?). Young single girl. 


2. A-Z - correct. Repeated later gave +. Medi » 
legal case of girl aged 1514, 4%4 months pics 
nant at time of test. 

53. Case of incomplete abortion with greatly degen- 
erated decidual tissue and a dermoid in the 
left ovary. 


TOXIC SPECIMENS 


In thirty-four cases the test was not completed for the reason that the 
injections killed the animals concerned. In two of these the urine on 
receipt was of a bright green color, and enquiry elicited the fact that 
brilliant green had been painted upon the patient’s cervix some time 
before the specimen was taken. All attempts to remove this from the 
specimen failed, and the injections were almost immediately lethal. As 
has been noticed frequently, many of the specimens that fall into this un- 
completed class are derived from single women who have reason to wish 
to avoid pregnancy. It would seem that quite commonly some attempted 
chemical interference with pregnancy is the reason for the lethal prop- 


erties of the specimen. 
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DILUTION TESTS 


In those cases in which hydatidiform mole or chorionepithelioma is 
suspected, in addition to the ordinary Aschheim-Zondek, in which pre- 
pared undiluted urine is used, additional groups of mice are injected 
with urine diluted 9 and 99 times its own volume with distilled water. 
Experience has shown that while normal pregnancy can give a positive 
with undiluted urine and with the 1/10 dilution, it is exceedingly rare 
for it to do so with the 1/100; in fact, so rare that a positive 1/100 is 
regarded as being strongly indicative of mole or chorionepithelioma. In 
eases in which the mole has been expelled or removed, these tests are re- 
peated at monthly, and later at bimonthly, intervals in order that re- 
currence may be recognized. There were 171 such dilution tests carried 
out during the year. FIt is the rule that a hydatidiform mole or chorion- 
epithelioma gives +++, that after removal there is a gradual and pro- 
gressive swing toward ——-. This result was obtained in some cases as 
early as one week after the evacuation, but this is rare; usually this 
result is obtained about three months afterward. In one case a +—-, in 
the absence of recurrence, was obtained as late as one year after removal. 

Urines from 14 males were examined by these dilution tests in cases in 
which malignant diseases of the testis were suspected or in which a 
malignant tumor had been removed. 

Urine from treated cases of seminoma persistently gave negative re- 
sults. In two eases only were positive results obtained. In one +, 
— (slip), — (slip), orehidectomy revealed an embryonal-celled carcinoma; 
in the other + (weak), —, —, a carcinoma of the testis was found on opera- 
tion. 

GENERAL 


In addition to the eases of particular interest so far mentioned, it is 
perhaps advisable to record that negatives, later confirmed, were ob- 
tained in cases of tuberculous peritonitis, large cyst in the broad liga- 
ment, parovarian cyst, chronic salpingitis, torsion of the fallopian tube, 
endometrioma of left ovary, and following the removal of a luteinoma of 
the ovary, as well as in several instances of carneous mole and of pseudo- 
eyesis. Positives, later confirmed, were obtained in a case of ovulation 
without menstruation, in another in which there was very severe 
hydramnios in a mental patient previously sterilized, and in others in 
which deep x-ray therapy had previously .been exhibited. In one ease 
in which mole was suspected because of the disproportionate size of the 
uterus, a +—— was obtained in the dilution test, and the final diagnosis 
was twins. Positives were also obtained in eases in which patients had 
been married for twelve, fifteen, and sixteen years, respectively, without 
having produced any issue during this time. On the other hand, a posi- 
tive was also obtained in the case of a woman who had been married 
exactly twenty days prior to the test. ‘In two eases in which, following 
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X-ray examination, pregnancy had been stated not to exist, positives, 
which were later confirmed, were obtained. 

One point that may be of interest to others who are carrying out these 
tests is that about 1 in every 100 packages containing specimens is broken 
in the post. In order to cope with this misfortune, a small hand press 
was devised. Into this, the cotton wool, cardboard, and correspondence 
is placed and the fluid expressed therefrom. Such treatment in no way 
affects the properties of the specimen. 

TESTS IN RELATION TO THE AGE OF THE PATIENT 

The practitioner is requested, when sending in a specimen, to state 
the age of the patient, the date of the last menstrual period, and any 
other detail of the clinical history that he thinks might be of help in the 
interpretation of the result obtained. In 2,375 eases the age of the 
patient was given. It ranged from thirteen to sixty-five over the follow- 
ing distribution : 


AGE 13 14 15 16 17 18 19 20 pal 22 23 24 25 
NO. OF TESTS 2 8 11 21 24 29 40 oo 78 io 77 98 107 
AGE 26 27 28 29 50 32 Oe ot 35 536 ot 
NO. OF TESTS 103 116 96 29 115 #79 112. 77 8 97 838 60 68 
AGE 39 40 4] 42 43 44 45 46 47 48 49 50 51 
NO. OF TESTS 63 95 72 58 48 50 41 21 #19 I8 10 6 
AGE 32 65 

NO. OF TESTS 4 ] 1 


This range covers the whole of the ordinary reproductive phase of the 
individual life with slight extensions at both ends. The number of tests 
rises sharply with the age of the subject to reach a peak at 24 to 27. The 
fewness of the specimens from women of twenty-nine years seems to 
require some explanation. From a second peak at 82 the number falls 
more or less gently to the end. 

Of the two eases in the thirteen age group, one was positive and was 
of interest in that the doctor reported that the hymen remained imper- 
forate. Positives were given by two of the girls of fourteen; 5 of those 
of fifteen; 3 of the sixteen class, together with 1 which turned out to be 
a hydatidiform mole; 10 of those aged seventeen. At the other end of 
the scale, every one of the fifty age class gave a negative result; of the 
fifty-one, one was a mole and the rest negative; of the fifty-two, one was 
a mole, one positive and one negative. The woman aged fifty-four years 
was negative, as was also the woman of sixty-five who was shown to have 
a very large ovarian cyst. 


DISTRIBUTION OF TESTS IN RELATION TO THE DATE OF THE LAST MENSTRUAL 
PERIOD 

In 2,049 cases the date of the last menstrual period was recorded 

among the particulars sent with the specimen. It will be seen that in 

97 cases no menstrual period had yet been missed, These are the cases 
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in which, commonly, medicolegal interests are involved or in which the 
earliest possible diagnosis of pregnancy following exposure is required 
for the reason that therapeutic abortion has to be considered. In a con- 
siderable number of these tests, the question of ectopic gestation had 
arisen. But undoubtedly the number includes a great many which ean 


TABLE III 


Weeks after last men- 1 2 3 4 5 6 7 8 


strual period 
No. of cases 12 22 21 42 266 319 169 373 
Positive 2 9 9 15 107 174 98 224 
Confirmed 0 4 5 4) 525 23 71 
Negative 32 27 109 145 71 149 
Confirmed 4 3 5 is 39 43 20 38 
Errors 2 - 1 2 
Weeks after last men- 106 is 14 35 16 

strual period 
No. of cases 146 105 57 225 3 35 10 86 
Positive 107 69 33 128 17 16 8 54 
Confirmed ke 30 2 g 1 15 
Negative 39 36 24 97 14 19 Z sea 
Confirmed 12 8 10 26 4 4 1 8 
Errors - - ~ 2 ] 
Weeks after last men- 17 18 19 20 21 22 23 24 

strual period 
No. of cases 14 26 3 47 > 9 0 34 
Positive 8 16 0 27 2 ( 0 13 
Confirmed 1 5 0 6 1 3 0 
Negative 1 20 1 2 2] 
Confirmed 2 3 0 5 1 0 0 3 
Errors ~ - | 3 


52 104 


+ 


Weeks after last men- 26 28 29 30 32 
strual period 


No. of cases 1 19 ] ] 7 2 2 J ] 2 1 i 4 1 
Positive 0 11 0 0 0 2 0 0 1 0 0 ] 2 0 
Confirmed 0 4 0 0 0 0 0 0 0 0 0 0 0 0 
Confirmed 0 2 0 l | 0 1 0 0 0 0 0 1 1 


only be regarded as testimony to the doctor’s faith in the almost magical 
efficacy of these tests. In two cases it was actually discovered on enquiry 
that fertilization, had it occurred, had taken place no more than twelve 
hours previously. Negative results are almost twice as frequent as are 
positives in specimens taken up to four weeks following the last 
menstrual period. This is as would be expected. It is indeed some- 
what surprising that only 3 of the errors fall into this group. 

The cases in which one period only had been missed (i.e., five to eight 
weeks after the last menstrual period) are the most numerous, constitut- 
ing no less than 1,127 out of 2049 cases. This is quite as it should be, for 
it is here that the pregnancy diagnosis tests should and do provide the 
greatest help. In this group the positives outnumber the negatives, 
603 : 474, and only 3 errors require to be recorded. 
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From this point onward the reason for the test would seem to 


change somewhat. 


It becomes more and more a matter of differential 


diagnosis and less a diagnosis of pregnaney before the clinical picture 


becomes clear. 


the fact that the enlargement of the uterus has fallen out of 


TABLE LV. 


DOCTORS’ DIAGNOSIS AND 
DEMANDS 


“1. Fluid from breast eyst. 


Estrin estimation 


INTERNA- 
TIONAL 
UNITS 
PER LITER 


30 


in the 12 


C.C. 


2. Granulosa celled tumor of 


left ovary. 
10 e.c. of urine taken just 
before operation 


30 e.c. taken 24 hr. after 
operation. 
Estrin estimation 


3. Endocrine disturbance, 
obesity, 
milky 
breasts 
vulva. 

Estrin and gonadotropic es- 
timation 


secretion in 
and bluing of 


4. Myxedema. 
Estrin and gonadotropic es- 
timation 


5. Estrin deficiency. 
Estrin estimation 
6. Persistent amenorrhea. 
Estrin and gonadotropic es- 
timation 


7. Amenorrhea. Girl of 15. 
Blood estrin 
Urine estrin 


8. Irregular menstruation. 
Estrin and gonadotropic es- 
timation 
Estrin and gonadotropic es- 
timation 


10. 3 


Estrin and gonadotropic es- 
timation 


11. Amenorrhea with hirsutes. 


Male hormone 


12. Hermaphrodite. 
Estrin and male hormone 


13. Seminoma testis (postop- 
erative). 
Male hormone estimation 


amenorrhea, 


10 


app. 2 in 


10 


TROPIC 
HORMONE 
RAT UNITS 


PER 


Fetal death is a much more frequent cause, owing to 


step with 


QUANTITATIVE ESTIMATIONS 


MONE 

INTERN A- 

TIONAL 
UNITS PER 

LITER 
: method for 
because of 
amount of 
contained 
fluid 


-  Freed’s 
blood 
large 
protein 
in the 


Aschheim-Zondek 


36 No free hormone 


LITER 
50 
12 > 
= 
2 12 
8 
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the duration of pregnaney. The positive results continue to outnumber 
the negatives until the last two groups are reached, and, as would be 
expected, in the last group (26 to 104 weeks after the last menstrual 
period) the negatives greatly preponderate. 


QUANTITATIVE ESTIMATIONS 


During the latter part of the year, in response to demands made upon 
the Laboratory, arrangements were completed whereby quantitative 
estimations of estrin, gonadotropie and male hormones in blood and 
urine could be undertaken. Though in my view it is as yet doubtful 
that the information that this Laboratory can supply can be of any 
considerable value to the clinician, certainly anything that ean aid in 
the advancement of our knowledge concerning these hormones must 
eagerly be undertaken in order that the time may come when endocrine 
therapy may be securely based upon a sufficient body of accurate knowl- 
edge. At the moment the results of these estimations possess an inter- 
est which is mainly academic. For the extraction from the urine of 
estrin and male hormone a modification of the Gallagher and Koch 
method is used; for the gonadotropie hormone the alcohol precipitation 
method is employed; for blood estrin and gonadotropie extraction 
Freed’s method is used. Groups of .ovariectomized mice are used in 
the assays of estrin; capons for the male hormone; and immature 
female rats for the gonadotropic hormones. The amounts of estrin 
and male hormone are given in international units per liter; that of 
vonadotropic hormones in rats units per liter, the rat unit being that 
amount required to preduce a 33 mg. ovary in an immature female 
rat of 40 em. body weight under the conditions that obtain here. 


ON THE INACTIVATION OF ESTRONE, ESTRADIOL, AND 
THEIR MONOBENZOATES IN THE ORGANISM 


ELISABETH DINGEMANSE, M.D., AND ERNst Laqueur, M.D., 
AMSTERDAM, HOLLAND 


(From the Pharmaco-Therapeutic Laboratory, University of Amsterdam) 


N ORDER to understand the mechanism of the action of estrogenic 
compounds, especially as to their therapeutic effects in human sub- 
jects, it is of considerable importance to know the fate of the estrogenie 
substances in the body. Our investigations on this subject consist of 
experiments with human beings as well as with animals. Those carried 
out with human subjects will be published elsewhere; in this paper, 
only the results obtained from experiments with animals will be recorded. 


PREVIOUS INVESTIGATIONS 

Some years ago Frank, Goldberger, and Spielman (1932) observed that half 
hourly blood samples taken from isolated adult rabbits, into which 2,000 M.U. of 
estrogenic hormone were injected intravenously in one dose, yielded only 1 M.U. in 
4+ ec. of serum during the first hour and less thereafter. A rabbit injected with 
3,000 M.U. and killed twenty-four hours later by bleeding showed less than 2 M.U. in 
the total blood volume. Fee, Marrian and Parkes (1929) using the heart-lung- 
kidney preparation, after adding 200 ‘‘mouse units’’ of estrone to about 500 e.c. 
of blood in circulation, could detect estrone in none of the organs perfused in this 
preparation. These authors think it probable that the hormone is destroyed by 
oxidation while passing through the lungs. 

In an extensive investigation on the fate of estrogenic substances in the animal 
organism, Zondek (1934) made the following observations: After administering 
estrone subcutaneously to immature rats in amounts up to 20,000 M.U., no hormone 
at all was excreted in the urine. If amounts up to 40,000 M.U. of estrone were 
injected subcutaneously into immature rats and the animals were killed at different 
intervals (three to seventy-two hours) afterward, no more than 2 per cent could 
be recovered after neutral and 20 per cent after acid extraction. A possible con- 
version of estrone into estriol could not be proved. 

When, however, immature rats received estrone benzoate injected subcutaneously, 
forty-eight hours after the injection, 80 to 90 per cent of the amount injected could 
be recovered from the extraction of the entire rat. According to Zondek this 
phenomenon explains Butenandt’s (1930) finding of the protracted estrogenic ac- 
tion of estrone benzoate and confirms his view that the action of benzoate is due 
to its being slowly hydrolyzed in the body. From the fact that estrone benzoate is 
still active in the organism under circumstances in which estrone is not, this author 
discusses the possibility that the inactivating process starts at the phenolic hydroxyl 
group of the estrone molecule which in estrone benzoate is protected by the esterifi- 
cation with benzoic acid. From in vitro experiments, he ascertained that the liver 
probably plays a part in the inactivation; for, after shaking estrone with mashed 


° 


C., a strong inactivating effect could be observed in 


liver of immature rats at 37 
most cases. This effect was not obtained when the mashed liver was heated before- 
hand to 70° C., 
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Our investigations were carried out with pure estrone* and estradiol ; 
and with the benzoic ester of estrone and the monobenzoie ester of estra- 
diol. All crystalline hormones were injected subeutaneously, dissolved 
in 1 ¢.c. of olive oil. As test animals we used mature female rats weigh- 
ing between 150 and 200 gm. At the end of the experiment these animals 
were killed by a blow on the head. 


A. EXCRETION OF ESTRONE IN URINE AND IN FECES OF MATURE FEMALE RATS 
AFTER SUBCUTANEOUS ESTRONE ADMINISTRATION 


In the first experiments the excretion of estrone in the urine and 
feces of rats was investigated after injection of relatively large quanti- 
ties of the hormone. Two test animals received subeutaneously 25,000 
R. U. dissolved in oil. The urine and feces were collected during four 
days after the injection and worked up separately. The urine, in- 
eluding the wash water with which the eage had been rinsed, was re- 
fluxed with benzene on a water-bath for three periods of four hours 
each, the benzene being renewed each time. To each liter of residual 
water-urine mixture, 150 ¢.c. of 25 per cent hydrochloric acid were 
added. The acid mixture was extracted with benzene three times. The 
acid benzene extracts were united and washed with water. Both the 
neutral and acid benzene extracts were then evaporated and the residues 
dissolved in oil and tested for their estrogenic hormone content in ovari- 
ectomized mice (de Jongh and others, 1932). The neutral extract 
proved to contain 150 and 50 estrogenic units, respectively, while in the 
acid extracts in both eases, less than 50 estrogenic units could be de- 
tected. In the urine collected during four succeeding days after the in- 
jection, the maximum found was 150 units, that is 0.6 per cent of the 
amount of estrone injected. 

The feees proved to contain 100 and 750 units, respectively ; extrae- 
tion was carried out in the acid medium in the manner described above. 
Although not more than 3 per cent of the injected amount could be 
extracted from the feces, this is still more estrogenic substance than is 
excreted in the urine. After this, the urine and feces were collected 
during another four days. In only one ease could more than 50 M.U. 
be detected in the urine or feces. (In the urine of the seeond test 
animal 100 M.U. of estrogenic substance was found.) It was evident 
that after receiving injections of estrone, rats exerete considerably less 
estrogenic substance in the urine and feces than we found in our ex- 
periments with human beings. 

Now the possibility presented itself that the injected estrone might 
be excreted in the urine as its hydrate, since it is known that the estro- 
genic activity of estrone hydrate (estriol) is only about one one-hun- 


*We wish to thank the N. V. Organon Company for their kindness in supplying 
us with these substances. 
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dredth of the activity of estrone. On the other hand, the potency of 
the hydrate in regard to its ability to cause opening of the vagina of 
infantile rats is much greater than that of estrone. In order to deter- 
mine whether estriol is present, two units of the estrogenic hormone from 
the urine, in solution in oil, were injected twice daily for two and one- 
half days, into a number of immature rats of the same age and weight. 
Control animals received two injections of two units each of crystalline 
estrone dissolved in oil. Since opening of the vagina occurred at the 
same time in most of the animals, the absence of significant amounts of 
estrone hydrate was proved. 


B. CONTENT OF ESTROGENIC HORMONE IN THE WHOLE ORGANISM AFTER 
INJECTION OF ESTRONE 


Since the urine and feces yielded only very small amounts of the 
injected estrone, the question arose as to whether estrogenic substance 
could still be detected in the body after the injections, and, if so, where. 
To solve this problem it was felt that a quantitative hormone extraction 
of the animal’s entire body was of decided importance. Inasmuch as 
before this, we had performed only a few similar experiments we, there- 
fore, at the beginning of this investigation, used three different methods 
of extraction: (1) Extraction with benzene after immediately adding 
acid. (2) Aleohol extraction: (a) without subsequent acid hydrolysis, 


and (b) with subsequent extraction in acid medium. (3) Benzene 
extraction after drying the minced animal with sodium sulphate. In 
all three extraction methods the whole animal was first ground in a 
mineing mill to a mash. The urine and feces collected from the be- 
ginning of the experiment were added to this. The estrogenic activity 
of the extracts obtained by these three different methods was all assayed 
in the usual manner in castrated mice. 


Method 1.—The mash was mixed with water to a total weight of 500 gm. After 
adding 75 ¢.c. of 25 per cent aqueous hydrochloric acid and 200 c¢.c. of benzene, 
the mixture was refluxed in a round-bottomed flask on a water-bath; the benzene 
being renewed twice during the extraction. The combined benzene extracts were 
first washed with water, until the wash water had a neutral reaction, and then 
evaporated in vacuo. The residue was dissolved in oil and assayed in ovariectomized 
mice. 

Method 2.—The mash was mechanically shaken for twenty-four hours in 4 
volumes of 96 per cent alcohol and centrifuged. The supernatant alcohol was 
passed off and the remainder was shaken twice more with 500 ¢.c. of 70 per cent 
aleohol. The combined alcohol extracts were evaporated to dryness; the residue 
treated with a small amount of alcohol, and centrifuged. One part of this extract 
was used for testing (Method 2a); the remaining part was suspended in water. 
To each cubic centimeter of liquid, 150 e.c. of 25 per cent hydrochloric acid were 
added and extraction was performed for 3 periods of four hours each with one-third 
volume of benzene (the benzene being renewed twice). The combined benzene 
extracts were washed and evaporated. 
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Method 3.—The mash was mixed with an equal weight of anhydrous sodium 
sulphate and allowed to stand overnight. The next day the hard mass was powdered 
and boiled using reflux with benzene three times during four hours, the benzene 


being renewed each time. The combined benzene extracts were evaporated to dryness. 
ANIMAL EXPERIMENTS 


First the content of estrogenic material in the normal rat was deter- 
mined. Extractions were carried out with three female rats, weighing 
between 170 and 210 em., according to Method 3. The neutral extrac- 
tion was followed by an acid one; after neutral extraction, 500 c.c. of 
4 per cent hydrochloric acid were added to the residue and the mixture 
was boiled with benzene. None of the extracts, whether neutral or acid, 
showed any trace of estrogenic activity working on the assumption that 
50 M.U. might be present in the whole animal. The amounts collected 
from the whole animal at different intervals after injections of estrone 
and estradiol are summarized in Table I. 

a. Free Estrone and Estradiol.—Forty-eight hours after the injection of estrone 
and estradiol, the hormone content of the body, with one exception, was less than 
10 per cent of the amount injected. Six hours after the hormone injections, an 
average of only 20 per cent of the amount of hormone injected could be recovered. 
However, one and two hours after the injections, as much as 70 to 80 per cent 
was still present. With the three methods already described, the same values were 
obtained. This proves that the hormones administered were not converted into a 


combined form, i.e., in a form in which they occur in human urine. The experi- 
ments with 1,000 and 10,000 M.U. gave exactly the same results. 


b. Investigations With Benzoate-——With the benzoates the result was different. 
Forty-eight hours afterward, between 20 to 60 per cent was still recovered; ap- 
proximately the same values were obtained twenty-four hours afterward (40 to 70 
per cent). One to two hours after the injections, practically the total amount of 
hormone injected could be detected. 


These results agree with the well-known protracted activity of the 
benzoate esters. In our experiments with hormone benzoates, we ob- 
tained the same quantities of hormone by all methods with and without 
hydrolysis. Sinee we know that the free hormone in equal quantity 
exerts an activity four times stronger than the corresponding benzoate, 
the question may arise whether a liberation of free estrone could have 
occurred during extraction, or in the body of the animal after admini- 
stration of estrone benzoate. This, furthermore, would have accounted 
for a high estrogenic activity of the extract in spite of the loss of 75 
per cent of the injected estrone benzoate. 

A closer investigation showed that under the eonditions chosen, the 
benzoie esters are not saponified ii acid medium. In the first place, 
both esters are more easily saponified in alkaline than in acid medium; 
moreover, as in our Methods 1 and 2b, heating had only begun after the 
addition of benzene, the ester had passed into it already and so escaped 
hydrolysis. The following experiment proves this to be the ease. 
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There were 5,000 M.U. of estrone benzoate dissolved in 10 ¢.c. of oil. To 
4 ¢.c. of this oily solution (—2,000 M.U.) were added 50 ¢.c. of 96 per cent 
aleohol and 2 gm. of potassium hydroxide dissolved in a little water. 
After refluxing for four hours, the mixture was worked up in the usual 


way and the quantity of estrogenic material estimated biologically. As 


this amounted to 8,000 M.U. a complete saponification had taken place in 
this alkaline solution. Another 4 ¢.c. of the oil was refluxed with 500 ee. 


TABLE I, RECOVERED HORMONE QUANTITIES IN THE TOTAL ANIMAL IN DIFFERENT 

INTERVALS AFTER INJECTION* 

QUANTITIES METHOD RE- 
INJECTED OF KILLED WORMONE COVERED 
SUBST. EXTRAC- AFTER M.U. PER- 

M.U. MG. TION CENTAGE 


ESTROGENIC 
HORMONE 


10  Estrone 1,000 0.1 I 48 Hr. 100 10 
Estrone 1,000 0.1 III 48 Hr. 100 10 
Estrone 10,000 1.0 Ila 48 Hr. 150 
Estrone 10,000 1.0 IT] 48 Hr. 100 
Estrone 10,000 1.0 III 48 Hr. 700 
Estrone 10,000 1.0 ITI 48 Hr. 300 3 
Estrone 1,000 0.1 Ila 6 Hr. 300 30 
Estrone 1,000 0.1 6 Hr. 200-300 20-30 
Estrone 10,000 1.0 6 Hr. 1,600 
Estrone 10,000 1.0 6 Hr. 2.000 
Estrone 10,000 1.0 6 Hr. 1,500 
Estrone 10,000 1.0 -2 Hr. 7,000 
Estrone 10,000 1.0 ‘ -2 Hr. 7,000 

-2 Hr. 7,000 
Estrone 10,000 1.0 -2 Hr. 1,000 100 
Estrone 1,000 0.1 -2 Hr. 750 75 
Estrone 1,000 0.1 i : , S00 
Estradiol 1,000 0.05 200 
Estradiol 1,000 0.05 ‘ ; sh 100 
Estradiol 1,000 0.05 -§ 700 
stradiol 1,000 0.05 ‘ 600 
Estradiol 1,000 0.05 800 
Estradiol 1,000 0.05 2 " 750 
Estradiol 1,000 0.05 2 700 
Estrone benz. 1,000 le 8 Hr. 600 
Estrone benz. 2.000 0.8 8 7 100 
Estrone benz. 0.8 8 ., 500 
Estrone benz. 1,000 0.4 ‘ 2. * 700 
Estrone benz. 1,000 0.4 ‘ 500-600 50-60 
Estrone benz. 1,000 0.4 2 ", S00 80 
Estrone benz. 1,000 0.4 P 2 1,000 100 
1,000 100 
Estrone benz. 1,000 0.4 -2 Z 750 te 
Estradiol-mono- 1,000 0.125 4S Hr. 
benzoate 
Estradiol-mono- 1,000 0.125 ‘ ‘ 600 
benzoate 
Estradiol-mono- 1,000 0.125 ‘ 500 
benzoate 
Estradiol-mono- 1,000 0.125 -§ 750 
benzoate 
Estradiol-mono- 1,000 0.125 ‘ 900 
benzoate 

9 Estradiol-mono- 1,000 0.125 S00 

benzoate 


*EKach dosage was tested in 3 mice (12-24 mice were used) for the complete 
assaying of each preparation, 


4 
4 
4 
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of a 4 per cent aqueous solution of hydrochlorie acid and benzene for 
three periods of four hours, the benzene being renewed twice. The 
combined benzene extracts were washed, evaporated, and the dry residue 
assayed. This proved to contain 2,000 M.U. of estrogenic hormone 
only. Under the above-mentioned conditions in this acid medium, no 
saponification had taken place at all. Repeated experiments yielded the 
same result. 

The question now arises as to where and in what form the hormone 
which was recovered from the animal’s body is found. This question 
is of great importance, particularly in regard to the benzoate. There 
are two possibilities: (1) the hormone is still in the original place of 
injection, i.e., it has not been absorbed, and (2) the hormone was ab- 
sorbed immediately but is circulating in the body or temporarily has 
been stored somewhere in the body. In an attempt to find an answer 
to this question, the following experiment was earried out. There were 
10,000 M.U. of estrone injected into a rat, and one hour later the animal 
was killed and divided into two parts. The part containing the site of 
injection weighed 48 em.; the other part, 102 gm. Both parts were 
extracted according to Method 2a. In the former part (that with the 
site of injection), 8,000 M.U. of estrone were found; in the latter, 
1,500 M.U. From these facts we may conelude that after one hour, only 
a small part of the estrone has been absorbed. Another rat received 
10,000 M.U. of estrone and was killed one hour after the injection. 
But in this ease the oil at the site of injection was removed with a piece 
of cotton wool and the area washed with ether. The piece of skin at 
the site of injection was removed and extracted together with the piece 
of cotton wool. The yield from this was 5,000 M.U. Further experi- 
ments were carried out in the following manner: the animals were killed 
at different intervals after the injection of estrone and estrone benzoate. 
The oil under the skin at the site of injection, together with a piece of 
the surrounding tissue, was extracted apart from the remainder, ac- 
cording to Method 2a. The results are listed in Table II. 

It is evident that six hours after the injection of free estrone, an 
average of 10 to 25 per cent of the estrone was recovered from the site 
of injection; whereas, following the same lapse of time after the in- 
jection of the ester, 80 to 90 per cent was recovered. Twenty-four hours 
after the injection 50 per cent of the ester had not yet been absorbed. 
In one ease, 15 per cent was still found under the skin forty-eight hours 
after the injection. 

In the body itself, with the exception of one rat (No. 65, in which 
6,000 M.U. were found), very small amounts of hormone or ester were 
discovered. We may assume that with this rat the site of injection had 
not been indicated correctly so that the greater part of the ester which 
had not been absorbed was extracted with the rest of the body. From 
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the experiments with estrone it appears clearly that, after six hours, 
no more than 25 per cent of the amounts injected was present at the 
original site of injection, while the remaining 75 per cent could not be 


detected in the animal organism. 


TABLE II 


QUANTITY OF |ANIMALS TOTAL 


HORMONE FOUND 
SACRI- AMOUNT OF 
NO. | ESTROGENIC FICED AT SITE OF IN HORMONE 
HORMONE UNITS | MG. | AFTER: | INJECTION | THE |. =| 
HR. | rat |UNITS| % 
55 |Estrone 10,000 | 1.0 2.500 (25%)| 500/3,000| 30 
56 |Estrone 10,000 | 1.0 6 2,500 (25%) 1,000 | 3,500] 35 
65 |Estrone | 40,000 | 4.0 6 500 (13%) | 6,000 | 6,000 | +15 
75 |Estrone | 20,000 | 2.0 6 2:000 (10%)| ..-.| -...| .. 
57 |Estrone | 1,000) 0.1 24 100 (10%) 100 100} 10 
76 |Estrone benzoate | 5,000 | 2.0 6 
|Estrone benzoate 1,000 | 0.4 6 800 (80% )|< 200 | +800 | +80 
60 |Estrone benzoate 1,000 | 0.4 6 800 (80%)|< 200 | +800 | +80 
45 |Estrone benzoate | 1,000) 0.4 24 500 (50% ) |< 100 500 | 50 
53 |Estrone benzoate | 1,000) 0.4 24 500 (50%) |< 100 500} 50 
54 |Estrone benzoate | 1,000) 0.4 24 | 800 (80%)|< 100 S00 | 80 
49 |Estrone benzoate | 1,000 | 0.4 48 150 (15%) OO) 22 es 
56 |Estradiol benzoate! 1,000) 0.125 48 | <- 


The problem then arises, ‘‘ What happens to the absorbed estrone?’ 
In the first place the possibility. of conversion of the estrone after ab- 
sorption into an esterified form (which has one-fourth of the physiologic 
potency of the estrone) had to be excluded. If we assume an esterifica- 
tion two possibilities arise. There could have been formed a lipoid 
soluble ester or a lipoid insoluble one similar to the form exereted in 
human urine. The latter possibility could be exeluded since with our 
different methods of extraction (neutral as well as acid) the same values 
had been obtained, which results could be confirmed in control experi- 
ments. The problem was elucidated in the following way (Table III). 
As usual the rat was extracted in neutral medium, the free hormone as 
well as its lipoid soluble ester, if formed, passing into the benzene phase. 
Now the mash was strongly acidified and extracted under reflux with 
benzene for four hours. In this manner any lipoid insoluble ester pres- 
ent is hydrolyzed. The hormone, thus liberated, would be readily re- 
covered by the subsequent benzene extraction. In order to prove a 
possible formation of lipoid soluble ester, a part of the residue obtained 


TABLE III. THE ANIMALS WERE KILLED SItx Hours AFTer INJECTION 


“AFTER NEUTRAL EX- 


| | 
| | FOUND UNDER SKIN AFTER ACID 


TRACTION OF RAT 
JE é 
ESTRONE BEFORE | AFTER | BEFORE | AFTER 
| HYDROLYSIS HYDROLYSIS 
10,000 M.U. Img. 1,000 1,000 U 
9 | 10,000 M.U. Img. 1,000 1,000 500 500 <50 M.U. 
10 | 10,000 M.U. Img. | 2,000 2,000 500 500 | <50 M.U. 
11 10,000 M.U. Img. | 1,000 1,000 | 200 | 200 | 100 M.U. 
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from the neutral extract was refluxed for four hours with aleoholie 
potassium hydroxide. The bulk of the aleohol was evaporated and the 
residue dissolved in water, acidified and extracted with benzene. The 
free estrone should be found in the latter. No inerease of the estrogenic 
activity after hydrolysis could be found in the skin or in the mash. 
The same proved true after acid hydrolysis of the mash which had been 
previously extracted in neutral medium. 

One more possibility still remained to be investigated, viz.: whether 
the hormone injected circulates through the body in the form of its 
hydrate. In order to detect this compound, the potency of the extract 
in regard to its capacity to cause opening of the vagina was determined 
in infantile rats. The method of doing this has already been described 
in connection with the urine studies. Judging from the amount of 
estrogenic units necessary to cause opening of the vagina it appears 
that the estrogenic substance was not estriol. These results confirm 
the observations of Zondek. 

As regards the possible fate of injected benzoates of estrone and 
estradiol, the following possibilities must be considered: (1) The ben- 
zoate is hydrolyzed by enzyme action liberating estrone. (2) The ben- 
zoate is absorbed and is circulating as such through the body. (3) The 
ester is hydrolyzed elsewhere in the body, the freed hormone then exert- 
ing its action. (4) The freed hormone is converted again into an ester 
in the body but into a lipoid insoluble one. 

All these possibilities have been investigated. 

1. Two rats (Nos. 70 and 71) receiving 10,000 mouse units (4 mg.) and two 
rats (Nos. 87 and 88) receiving 5,000 mouse units (2 mg.) of estrone benzoate were 
killed six hours after the injection. The oil together with the surrounding tissue 
was removed in the usual manner. After neutral extraction the benzene extract 
was assayed for its estrogenic activity. In Rats 70 and 71, 7,500 and 7,000, while 
in Rats 87 and 88, 3,750 and 3,000 units, respectively, could be found at the site 
of injection, unabsorbed. Parts of these four neutral extracts, equivalent to 1,000 
estrogenic units, were evaporated, the residues dissolved in 50 c¢.c. of 50 per cent 
alcohol and boiled under reflux for four hours (after adding potassium hydroxide). 
The bulk of the aleohol was evaporated, the residues were diluted with water and 
acidified with hydrochloric acid to Congo red. The acid solution was shaken four 
times with benzene. The estrogenic activity of the benzene extracts was then 
assayed. After hydrolysis, 3,000 and 3,500 mouse units, respectively, were found 
in the four extracts. (As is known, the international unit of estrone is 0.1 gamma. 
In this laboratory the equivalent amount of estrone benzoate is found to be 0.4 
gamma.) Accordingly, after hydrolysis of 1,000 estrogenic units (0.4 mg.) of 
estrone benzoate, we obtain theoretically 4,000 mouse units of estrone. In the 
above experiments we found an increase of the action from 1,000 to 3,000 and 
3,000 mouse units. In other experiments we found a fourfold increase in potency. 
From these results we may conclude with certainty that the part that had not been 
absorbed still consists of unaltered benzoate. 


2. After removing the parts containing the nonabsorbed hormone, the bodies of 


the rats (Nos. 70, 71, 87, 88) were minced and after drying with anhydrous sodium 
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sulphate were extracted with benzene, according to Method 3. In the extracts of 
Rats 70 and 71, 1,500 and 2,500, and in those of Rats 87 and 88, 600 and 1,200 


mouse units, respectively, were found. Parts of these rat extracts, equivalent to 


1,000 estrogenic units, were boiled with reflux with alcoholic potassium hydroxide 
for two hours. From the alkaline solution, benzene extracts were obtained in the 
manner already described. After this alkaline hydrolysis, 800 to 1,000 mouse units 
could be recovered. This indicated that the substance circulating through the body 
after the injection of estrone benzoate is no longer this ester but probably, for the 
greater part, free estrone. 

3 and 4. Finally it was shown that after the injection of estrone benzoate no in- 
crease in the amounts of lipoid insoluble estrogenic hormones are formed in the 
organism. Therefore, the minced specimens of lipoids after neutral extraction were 
boiled in strong acid solution for four hours. (It is known that the bound hormone 
occurring in urine is hydrolyzed in acid medium.) The acid mixtures were ex- 
tracted with benzene for three periods of four hours each, the benzene being renewed 
each time. The combined benzene extracts were assayed. After this hydrolysis in 
the mixed specimens of Rats 70, 71, and 87, less than 100 mouse units of estrogenic 
substance could be found. The acid benzol extract of Rat 88, however, contained 
200 mouse units. After neutralization each mass was boiled with alcoholie po- 
tassium hydroxide for four hours, all the proteins being thus hydrolyzed. The 
extracts were worked up as usual and in all cases proved to contain less than 50 


units. The results are summarized in Table IV. 


TABLE IV 


QUANTITY OF | } 
ESTRONE- ‘ ; | UNITS FOUND UNDER | IN THE RAT AFTER | 
MONOBENZOATE — | KILLED THE SKIN | NEUTRAL ACID 
NO. ue. AF TER | 
3 HOURS -| TRACT 
UNITS SUB- BEFORE | AFTER | BEFORE AFTER 
STANCE HYDROLYSIS | HYDROLYSIS 
70 | 10,000 4 6 7,500 3 x 7,500 | 1,500 1,500 100 
71 | 10,000 4 6 7,000 |3.5 x 7,000 | 2,500 2,500 100 
87 5,000 2 6 3,750 |3.2 x 3,750 | 600 +600 100 
88 5,000 2 6 3,000 4x 3,000 | 1,200 | +1,200 | 200 
82 2,500 1 48 | 100 |3.5 x 100 | 65 + 65 50 
83 2,500 a1 48 | 150 4x 150 | 100 +100 50 
84 2,500 1 48 200 |3.5 x 200 | 65 65 50 


In the body neither lipoid soluble nor lipoid insoluble esters were 
found. In the former ease, an enhanced estrogenic reaction was to be 
found after saponification of the neutral extract from the mash; in the 
latter case free hormone must have been detected in the acid extract 
which was obtained after the neutral extraction of the mass. <A pro- 
tracted action of the benzoate ester is certainly not caused by a slow 
cleavage of the acid component in the body. 

The longer period of estrogenic effect noted after the injection of the 
benzoate ester into ovariectomized mice is due to its delayed resorption. 

Where in the body the estrogenic substances are inactivated still re- 
mains an open question. According to Zondek, mashed liver could inac- 
tivate estrone in vitro. Our preliminary experiments did not confirm 
this assumption; further investigations are to be continued. 
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SUMMARY 


1. After administering large amounts (2.5 mg.) of estrone to rats 
only very small quantities were recovered in the urine and feces which 
were collected for eight days after the injection. For this reason the 
hormone content of the whole animal was investigated. 

2. During this investigation three different extraction methods were 
used and gave the same results. 

3. After injecting estrone and estradiol a small part only was re- 
covered from the animal body six hours afterward. 


4, Six hours after administering estrone benzoate the bulk of it could 
be recovered unaltered, while often 50 per cent of the estrogenic units 
had not yet been absorbed as long as twenty-four to forty-eight hours 
after the injection. 

5. After the injection of the benzoate ester this substance does not 
circulate through the body as such but as free hormone. 

6. The protracted action of the benzoate is due to its delayed absorp- 
tion and not to the slow hydrolysis of the ester in the body. 

7. After administering estrone or estradiol, lipoid insoluble estrogenic 
hormones similar to those occurring in the urine, could not be found. 
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THE STANDARDIZATION OF ANTERIOR PITUITARY 
HORMONES 


J. B. Coturr, Pu.D., M.D., MontTREAL 


(From the Department of Biochemistry, McGill University) 


INCE Evans! first showed that anterior pituitary extracts could influ- 
ence growth, many reports of studies upon the physiologic effects 
of the implantation of anterior pituitary substance or of the injection of 
various extracts of the fresh or preserved glands have appeared. In 
fact, in recent years the number of papers dealing in one way or an- 
other with this important subject has been growing almost by geometric 
progression. <A critical analysis of these various contributions shows be- 
yond any doubt that many clear-cut and distinet physiologic effects ean 
be produced by anterior pituitary extracts. The question has arisen 
repeatedly in the mind of the individual worker as to whether the ap- 
parent specific effect-of a certain extract is due to a specifie anterior lobe 
hormone or active principle or to an active principle which has in addi- 
tion other physiologic activities. Since the actual properties of anterior 
lobe extracts are so many and’‘so varied, it becomes on a priori reason- 
ing a matter of grave doubt that the number of active principles ean 
equal the number of known specifie effects. The writer has long since 
eome to the conclusion that irrespective of the number of physiologic 
effects which may be demonstrated for various anterior lobe prepara- 
tions, and irrespective of the apparent purity in a physiologic sense of 
this or that extract, the number of active principles in the normal gland 
in the living subject must of necessity be few (three or four). I do not 
believe that anyone has as yet obtained an anterior lobe extract without 
some modification of the active principle or principles present in the 
living gland having taken place. Although I have no very strong evi- 
dence for it, I like to visualize the naturally occurring anterior lobe hor- 
mone or hormones as rather large protein molecules to each of certain 
prosthetic groups of which some specific physiologic effect may be re- 
lated. Such a view allows at least of one cherishing the hope that some 
day simpler compounds having specific physiologic effects may be ob- 
tained in crystalline form. These would not be true hormones but break- 
down products resulting from controlled hydrolytic or other proeesses 
vet to be discovered. 
Meanwhile, even though the number of effects of anterior pituitary 
extracts is still increasing, it becomes most essential that some system of 
biologie standardization of extracts should be agreed upon, particularly 
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so that experimental clinical studies can be satisfactorily made and the 
results of such adequately evaluated. At the present time, there is not 
enough information to allow of the setting up of absolutely rigid stand- 
ards, but an attempt can be made in this direction, and in the course of 
time, as more exact knowledge becomes available, methods of testing 
which are universally acceptable may be agreed upon. 


DISCUSSION OF ASSAY METHODS 
GROWTH 

Exact assay of the growth principle is a matter of great difficulty for 
various reasons. Probably the best test object is the reeently hypophy- 
sectomized rat weighing about 100 gm. The minimum amount of extract 
given twice daily by subeutaneous injection which will result in an 
average gain in weight of 1 @m. per day over a period of ten to fifteen 
days may be taken as a unit. Normal rats whose growth curves have 
tended to plateau may he used also according either to the method of 
Evans and Simpson? or Lee and Schaffer.* 

Even though by the use of a sufficiently large number of animals an 
apparently satisfactory assay has been made on any one particular 
extract, there still remains the possibility that the growth principle 
present may have been enhanced or inhibited by the presence of other 
substances in the extract under test. Difficulties such as these are bound 
to be encountered not only in the assay of the growth principle but also 
of other principles until such time as the individual active substanees 
are obtained in relatively pure form. In a growth extraet made by the 
‘*Q”’ process there is probably a minimum of other active principles.* 
This extract is impractical, however, since the yield of active substance 
may be as low as 5 per cent. On the other hand, a simple alkaline ex- 
tract containing small amounts of practically everything in the original 
gland tissue may cause a positive growth response in the hypophy- 
sectomized rat when the equivalent of as little as %ooo gm. of pituitary 
is given per day. Again certain extracts rich in thyreotropie hormone 
may appear to have little or no growth effect when tested on hypophy- 
sectomized rats but a ‘‘Q’’ fraction may be obtained from such a mix- 
ture by the use of Ca,(PO,), which can be shown to have considerable 
growth-promoting power. 


THE THYREOTROPIC PRINCIPLE 


The thyroid-stimulating principle of anterior lobe extraets can be 
assayed according to one or other of various criteria with a fair degree 
of accuracy, but here again, as in the case of the growth hormone, one 
‘annot be sure in dealing with any one extract containing this sub- 
stance whether the assay value obtained represents an inerease or a 
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decrease over the exact value due to the synergistic or inhibitory action 
of associated substances. There are several fairly exact methods for 
measuring the potency of an unknown extract to influence the thyroid 
gland. Unfortunately, however, the results obtained by one method, 
even though they may be readily duplicable, may not parallel the re- 
sults obtained by a different method. Observations of this kind, while 
at the moment very confusing, point very strongly, as Heyl and 
Laqueur,® and Collip® have suggested, to the possibility that the anterior 
pituitary may influence the thyroid gland in more than one way. The 
methods of assay which have been suggested for the thyroid stimulator 
may be classified as follows: 


1. Those depending upon the increase in the thyroid weight following treatment 
according to a definite schedule. 

2. Those depending upon change in histologic structure. 

3. Those depending upon changes produced in metabolism. 


4, A method depending upon changes in the iodine content of the thyroid gland. 


THE. INDIVIDUAL METHODS OF ASSAY 


1. Rowlands and Parkes? make use of the percentage increase in the weight of the 
thyroids of guinea pigs weighing 200 gm. The extract to be assayed is injected daily 
for six days. Controls consist of untreated animals and animals treated with a 
standard extract. The unit is taken as the amount which causes a 50 per cent in- 
crease in the thyroid weight during the time of the test. It is essential for accurate 
work that the pigs should be raised under well-controlled conditions of housing, feed- 
ing, temperature, etc. 

Riddle’ has found that the young dove or pigeon may be used to advantage for 
thyreotropic hormone assay, but as yet there has been no attempt to correlate the 
bird and the guinea pig unit. 

2. The production of hyperplasia as demonstrated histologically or cytologic 
changes associated with hyperfunction has been a favorite method with various work- 
ers (Junkmann and Schoeller,® L. Loeb and Friedman,1° Krogh and Okkels,11 ete.). 

The histologic method recently described by Heyl and Laqueur® is in our opinion 
the most accurate as well as serviceable of this type: 200 gm. guinea pigs are in- 
jected intraperitoneally on each of two days and killed at forty-eight hours. The 
detection by histologic study of the first delicate changes which occur in the acinar 
cells is made the basis for a positive reaction. 

The restoration to normal of the atrophic thyroid gland of the hypophysectomized 
rat can be used as an alternative method of assay in this group, dependent upon 
structural change demonstrable by microscopic examination. When this method is 
made use of, the animals should be of a certain age group and used at a definite 
tine after hypophysectomy.* 

3. The increase in metabolism of the hypophysectomized rat operated upon at 
a definite age and otherwise untreated gives a very satisfactory criterion for assay 
of the factor in anterior lobe extracts responsible for the elevation in metabolic rate. 

*Another method which has much to commend it has been reported by Starr and 
Rawson at the Atlantic City meeting of the American Society for Clinical Investiga- 


tion, May 3, 1937. It is a micrometric analysis of the response of the guinea pig 
thyroid. 
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We have suggested as a unit, using this method, the minimum amount which when 
injected subcutaneously twice daily for three days causes an increase in metabolism 
of 20 to 25 per cent. 

Because this method presents many difficulties, we have been attempting to cor- 
relate with it a similar procedure in which normal guinea pigs weighing 200 gm. 
are used. We are endeavoring as well to correlate histologic change and thyroid 
weight increase both in hypophysectomized rats and in normal pigs with the metabolic 
response of each. It is too early to draw final conclusions from this work, but it 
is our impression that ultimately assays will have to be made both for the metabolic 
effect and for the thyroid enlarging effect since we have noted on several occasions 
marked differences in regard to these two effects in the same extract. These ob- 
servations suggest that the enlargement of the gland and the release of thyroid 
hormone are two separate and distinct functions. If this proves to be true, then 
the problem of clinical goiter in relation to the anterior pituitary will tend to 
become less obscure. 

4, McCullogh and Stimmel!2 have suggested as an alternative method of assay for 
the thyreotropic principle the decrease in the iodine content of the gland of the 
treated animal. This method, which is only available to experts in iodine determina- 
tion, should prove of great value in the solution of the problem suggested in the 


previous paragraph. 
THE GONADOTROPIC PRINCIPLE 


There are numerous methods of demonstrating the maturity or gonado- 
tropie activity of anterior pituitary substance or extracts. Thus either 
males or females of widely divergent species may be used. From my 
own experience I prefer to use the immature female rat. The immature 
male, the prepubertal or postpubertal hypophysectomized male or female 
rat, may also be used. The immature male dove or pigeon has been 
shown by Riddle*® ** to be an excellent test object for follicle-stimulating 
hormone. Many others use the ovulation test in the estrous doe. Lab- 
oratory studies generally with the gonadotropie substance are compli- 
‘ated by the fact that there probably are two factors involved at least in 
the case of the female, one the so-called follicle-stimulating hormone 
(F. 8. H.) and the other the luteinizer or L. H. A full discussion of this 
topic is not indicated here; suffice it to say that in view of the apparent 
synergistic action between these, it is practically impossible in the light 
of the work of Fevold and Hisaw't to obtain an absolute value for the 
F. S. H. content unless the extract being tested is free of L. H. 

The usual effect of treatment by subeutaneous injection of immature 
female rats with a good preparation of gonadotropie substance is a 
rapid increase in ovarian size, which reaches a maximum in from 
seventy-two to ninety-six hours. Since the upper limit of ovarian 
weight does not as a rule exceed 60 mg., irrespective of the size of the 
dose administered, I have suggested as a laboratory unit of gonadotropic 
potency the minimum amount which, injected daily in three divided 
doses for three days, produces ovaries of 30 to 40 gm. in weight in 


1014 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


seventy-two hours.* The rats used for assay are twenty-one days old at 
the beginning of the test. In order to bring the clinical unit for this 
substanee more in line with the placental hormone of pregnancy blood 
and urine (A. P. L.), I suggest that the clinical unit be one-tenth of 
that defined above. Many variations of the immature rat test have been 
used and reported from different laboratories. Thus injections may be 
made onee, twice, or three times daily ; vaginal smears ean be taken and 
if one wishes ean be made the criterion of activity. One point of extreme 
importanee, irrespective of which modification of the rat test is being 
used, is that the injections be made subeutaneously. Intraperitoneal in- 
jections are absolutely useless if an accurate assay is to be made. 


ADRENOTROPIC SUBSTANCE 


The adrenotropie substance in our experience cannot be satisfactorily 
assayed on other than an hypophysectomized animal, preferably the rat. 
The restoration toward normal of the atrophie cortex of the hypophy- 
sectomized rat is at present the method of choice for the determination 
of adrenotropie potency. Large doses of adrenotropice extracts may pro- 
duce enlargement of the suprarenal cortex of the normal rat but sinee 
so many nonspecific agents have been shown to produce a similar re- 
sult (probably through the release of adrenotropie substance from the 
intact pituitary) I consider it absolutely unsafe at this time to use the 
normal animal for this purpose. Unfortunately, no test based on a 
physiologic response has been discovered as yet. The technic of earry- 
ing out the test as originally described is as follows: 

The left adrenal is removed from hypophysectomized rats ten days to 
two weeks following the operation. This gland is weighed and sectioned 
for microscopic examination. The animal is injected twice daily for six 
days with the extract to be tested. The animal is killed and the right 
adrenal is weighed and sectioned, as is also the thyroid gland. Control 
experiments have shown that there is no compensatory hypertrophy of 
the remaining gland after unilateral adrenalectomy in the hypophy- 
sectomized animal. Increase in weight of the remaining adrenal over 
that of the one taken at biopsy, together with microscopic evidence of 
cortical repair, is taken as positive evidence of adrenotropic activity in 
the extract. The minimum amount of extract given daily which caused 
a 50 per cent increase in the weight of the gland was taken as the unit. 


A modification of this test consists in using a larger number of 


hypophysectomized animals and eliminating the removal of one gland. 
Since it may be assumed that the weight of the glands in untreated 


*A new method for the assay of follicle-stimulating substances has been reported 
recently (Annual meeting of the Federation of Biological Societies, Memphis, Tenn., 
April 22, 1937) by Levin and Tyndale. The effect of graded doses of a gonadotropic 


extract upon uterine weight of the mouse is used as the basis for assay. 
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animals will be from 9 to 12 mg., a dose of extract is found which will 
eause the glands to increase approximately 50 per cent in weight in a 
period of five days. 

PROLACTIN 


That substanee present in certain anterior lobe extracts which appears 
to be purely a secretagogue to the fully developed mammary gland and 
which has been so extensively investigated by Riddle and his coworkers,'* 
also by Gardner and Turner,’ and others, is assayed by choice by the 
erop gland response of the immature dove or pigeon. This method was 
introduced by Riddle and has been standardized perhaps to a more satis- 
factory degree than is the case with most hormone assay methods. The 
unit, as it has been defined by Riddle, was based on the erop gland 
response in the two-month-old squab, comparison being made of the un- 
known with a standard preparation, 1 mg. of which was the threshold 
dose per 150 gm. of pigeon. Injections were made intraperitoneally 
daily for four days. It is of interest in connection with prolactin that 
the crop gland response has been shown by Riddle to vary tremendously 
depending upon the mode of administration of the extract. Subcutaneous 
administration is many times [as high as 20] as effective as intra- 
peritoneal injection. My own experience with prolactin has been similar 
to that of Riddle. It is very important, therefore, in the assay of this 
anterior pituitary hormone, as in the ease of the gonadotropie factor, 
that the site of injection be carefully controlled. 

Lyons and Page’® have shown that a local crop gland response ean be 
induced by the intradermal injection of a very minute amount of an 
active extract over the site of the crop. This is the most sensitive test 
known for the hormone and is of great value for detecting the presence 
of prolactin. For the present, however, Riddle’s method appears to me 
to be the most reliable for accurate biologie assay of extracts designed 
for human use. 

There are other physiologic effects of anterior lobe extracts for each 
of which there are methods of testing. These methods allow of an ap- 
proximate determination of the potency of the extract in regard to each 
of a variety of effects. Thus the so-called diabetogenic action of anterior 
lobe extracts can be examined by noting the effect upon blood and urine 
sugar and acetone bodies of standardized Houssay dogs which have been 
treated with the extract.'* The ketogenie action of extracts can be 
studied independently of the blood sugar raising action by using the 
young normal fasted rat.'*-?! 

Recently, O’Donovan, working in my laboratory, has shown that the 
injection of certain pituitary extracts may cause a sharp rise in the 
metabolic rate which, however, is very transitory, lasting for only a 
few hours. This effect has been obtained in thyroidectomized animals 


1016 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


and is apparently independent of the thyreotropic hormone. This type 
of metabolic response is best studied upon thyroidectomized animals, 
Some other effects of anterior lobe extracts, such as those upon liver 
size and fat content, protein metabolism, skeletal form and architecture, 
and blood calcium and ealeium metabolism are known and methods for 
study of all of these are available; but it is doubtful to my mind 
whether any of this group of reactions will be of practical value in 
relation to the standardization of anterior lobe extracts for clinical use. 
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‘SARCOMA OF THE VULVA 
Frep. J. Taussic, M.D., St. Louis, Mo. 


CARCELY less thrilling than the discovery of some rare flower by 
S the botanist or a new star by the astronomer is the detection of an 
unusual form of tumor by those interested in pathology. Furthermore, 
it is through the careful analysis of the unusual that we sometimes find 
an answer to our everyday problems. Hence, it was with some satisfac- 
tion that in the past year I chanced upon the two unusual examples of 
sarcoma of the vulva that comprise this report.!These two eases included 
a liposareoma of the labium majus and a lymphosarcoma of the clitoris.! 


‘The best summary of our present knowledge of sarcoma of the vulva is to be found 
in the chapter contributed by E. Kehrer3 to the Veit-Stoeckel Handbuch. Excluding, 
as seems to me quite proper, all cases of so-called melanosarcoma, he finds record of 
77 cases of sarcoma developing from some portion of the external genitals. 
Anatomically data were available in 70 instances and these showed the following 
distribution: right labium majus, 23 cases (33 per cent); left labium majus, 20 
cases (28.5 per cent); clitoris, 8 cases (11.4 per cent) ; labia minora, 3 cases (4.3 per 
cent); periurethral, 8 cases (11.4 per cent), and various combined lesions, 8 cases 
(11.4 per cent). In a small group comprising 14 cases collected by Nebeskys the 
sarcoma started in the urethra itself and extended to the vulva and vagina 
secondarily. B. P. Watson12 also reports a case of this kind. f 


CASE REPORTS 


1. Liposarcoma of the Labium Majus— 

H. H., twenty-nine years of age, married, para i, came to the Barnard 
Free Skin and Cancer Hospital Aug. 11, 1936. She had no family history 
of malignant disease and had always been in good health, until the present 
illness. Four years previously at the age of twenty-five she had noticed a 
small hard lump in the left labium majus. This lump had suddenly grown larger 
in the past six months, and six weeks previous to coming to our hospital the tumor 
had been enucleated by another surgeon under the diagnosis of fibroma. Subse- 
quent pathologic diagnosis of this specimen, concurred in by Leo Loeb, was lipo- 
sarcoma. Two weeks after removal the tumor had recurred and on admission was 4 
by 2% em. in size, adherent to the skin but freely movable over the underlying 
fat of the vulva and without ulceration (Fig. 1). In the left inguinal region a 
hard gland 114 em. in diameter could be felt. The patient was in excellent physical 
condition, had not lost in weight, and showed no evidence of metastasis at this time. 
In view of the well-known difference in method of metastasis, it was decided to 
abstain from the type of complete vulvectomy with extensive lymph gland resection 
(Basset operation) recommended for carcinoma of the vulva. Instead of this we 
did a one-sided vulvectomy removing merely the left-sided superficial inguinal and 
femoral lymph glands in continuity with the tumor. This operation was done Aug. 
15, 1936 and the wound was completely healed five weeks later. Two months after 
this the patient began to have left lumbar backache and pains in the hips, spines, 
and shoulders. She was confined to bed at home. On Jan. 5, 1937 the temperature 
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was 100.6°; there was precordial pain and palpitation on exertion. At first it was 
thought these symptoms might be due to rheumatic fever, but it was soon evident that 
they were due to widespread metastases in the lungs, the bony structure, and 


probably also the valves and muscle of the heart. She was readmitted to the 


Fig. 1.—A, Liposarcoma of the left labium majus. B, Operative specimen removed in 
continuity with the superficial inguinal and femoral lymphatics. 


hospital January 20. The urine contained bacilli, considerable pus, albumin, and 
sasts. An x-ray picture (Fig. 2) taken January 27 showed: ‘‘rib structures, lumbar 
spines and bones of the pelvis, including heads of both femurs, indicate unmistakable 
evidence of metastatic changes characterized by bone rarefaction. The lungs present 
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2.—Roentgenogram of bone metastasis following liposarcoma of the vulva. 


Note 


Fig. 
especially the frayed-out lateral edge of the left ilium. 


3.—Low-power 


and 


microphotograph of liposarcoma, showing definite fibrous capsule 


separation from the skin (hair follicles visible). 
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Fig. 4. 


lesions that are probably associated with metastasis. 


Pathologic report (Dr. Louis H. Jorstad) : 
At midpoint is a tumor pushing up the skin and on section this is a mass measuring 


developed and death ensued Feb. 7, 1957. Autopsy was refused. 
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A blood transfusion of 500 


e.c. given January 30 on account of progressive anemia availed but little. Pneumonia 


‘“Specimen is one-half of the vulva, 


Section of liposarcoma, stained with hematoxylin and eosin, 


Magnified 90x. 


‘ 


* 
an 


method for reticulum fibers. Magnified 200 x. 


Fig. 5.—Section of liposarcoma, stained by the Foot-Bielschowsky silver impregnation 


31% by 214 em., situated in the vulvar fat, not attached to the skin (Fig. 3), for the 
most part opaque in color, with areas, however, of fatty color. 
an alveolar arrangement. 


It has somewhat of 
Along with the vulva is a mass of fatty tissue containing 
a number of lymph nodes. These are not particularly increased in 
and quite normal in color.’’ 


size, are soft 
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Microscopic diagnosis: Liposarcoma with hyperplasia of lymph nodes. Sections 
sent to Dr. James Ewing confirmed this diagnosis. 

‘‘Sections of the tumor stained with hematoxylin and eosin show a moderately 
rich cellular neoplasm separated into smaller and larger masses of fine and coarse 
bands of fibrous tissue (Fig. 4). The tumor cells are oval to spindle in shape, vary 
markedly in size, the nucleus is small, and the cytoplasmic structure contains fat 
globules of varying size and number. The cytoplasm is finely granular. These cells 
represent varying stages in the development of fat cells. The reticulum of the 
tumor demonstrated by the Foot modification of the Bielschowsky silver impregna- 
tion method is abundant in quantity and mainly in the form of a plexus surrounding 
each cell, the whole forming a network (Fig. 5). The intracellular fat was demon- 
strable in the frozen section, stained with Sudan III. The lymph nodes present a 


moderate hyperplasia, with no evidence of tumor cells.’’ 
DISCUSSION 


Liposareoma has been found in the uterus, the mammary gland, the 
kidney, bones and extremities. Kehrer*® describes large and small round 
cell sarcoma, fibrosarcoma, myxosareoma, and fibromyxosarcoma of the 
vulva. Only one ease reported by Kleeberg* is described as a lipofibro- 
sarcoma. According to Robert Frank? the histology of sarcoma of the 
vulva is varied, myxosareoma, spindle-, and fibrosarcoma being most 
frequent. It seems not unlikely that with modern staining methods a 
few of these cases would have shown evidence of rising from the fatty 
tissue, especially in view of the predominence of tumors rising from the 
labia majora (61 per cent of the total). According to A. F. B. Shaw’® 
the characteristic features of liposarecoma are: (1) they oceur in adult 
life of either sex; (2) they are slow growing for many years with sud- 
den increase; (3) eneapsulation, readily removable at operation, does not 
suggest malignancy; (4) local recurrence usual, often repeated; (5) 
death follows metastasis; and (6) varied histologic structure. This case 
followed closely the characteristic clinical course of these tumors. 

2. Lymphosarcoma of the Clitoris— 

B. B., sixty-three years, married, 9 children, consulted me September 25, 1936. 
Menopause at forty-five years, gradual, without symptoms. Patient said that eight 
months previously she had noticed two small lumps the size of a lima bean above the 
urethra. These lumps were not tender or painful and gradually increased to the 
size of a small lemon. For two months the tumor had become irritated and bled 
a little. No pruritus. Some burning after urination. Weight loss of 8 pounds 
in the past year. A small lump was noted by the patient in the right groin one 
week before consulting me. 

Examination showed a rather feeble old woman with marked evidence of myo- 
cardial degeneration (intermittent, rather rapid, pulse), blood pressure 168/70, 
moderate emphysema and arteriosclerosis. Locally there was seen a hard nodular 
mass involving the entire clitoris and a portion of the right labium minus (Fig. 6). 
The tumor was evidently subepithelial in origin but at one point over the clitoris 
had penetrated through the skin with formation of an ulcer 1 cm. in diameter. The 
labial extension also showed an area of ulceration as seen in Fig. 7. The urethra 
on the other hand was entirely free of direct involvement, as were also the left labia. 
Internal exploration revealed normal pelvic organs and vagina, without palpable iliac 
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gland involvement. In both groins there were numerous enlarged lymph glands 
and one hard femoral gland on the right side seemed definitely the seat of a 
metastasis. The clinical diagnosis of cancer of the clitoris was made. It was decided 
to do a vulvectomy and, if conditions permitted, to follow this two weeks later by a 
Basset removal of the tributary lymph glands. 

On Sept. 28, 1936 at the Jewish Hospital the entire vulva was removed under 
local anesthesia. The patient made a satisfactory recovery from this operation, 
When the report came back that the tumor was a lymphosarcoma, it was thought 
wiser in view of this fact and the poor physical condition of the patient to be content 
with a simple superficial removal of the evidently enlarged glands on both sides, 
This was done Oct. 12, 1936, With the exception of the usual partial sloughing of 


Fig. 6.—Lymphosarcoma of the clitoris, involving the prepuce and right labia with 
perforation ulcers. 


the inguinal wounds the patient seemed on the way to recovery and was allowed to 
be out of bed for a short time after the twelfth day. On October 27, fifteen days 
after the second operation, while seated in the wheel chair, she suddenly collapsed, 
became cyanotic and died in thirty minutes, evidently as a result of embolism. 
Autopsy was refused. 

Pathologic report (Dr. Sam Gray). Microscopic: Specimen consists of an 
excised vulva measuring 9 by 13 by 3 em. The clitoris consists of a firm, rounded, 
red mass measuring 2 by 144 em. The frenulum and prepuce are well defined, the 
latter being quite edematous and containing two small, firm nodules, one of which 
is reddened and ulcerated. Just above the clitoris is a round, firm mass 3 em. in 
diameter, presenting an ulcerated punched-out area in the center. Just above this 
nodule, deep in the subcutaneous tissues, is another firm area which, on cut surface, is 


irregular, white and firm. The right labium minus is indurated and discolored 
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and has an ulcerated area with a firm base, 144 em. in diameter. No other areas 
of induration are found in the specimen, the undersurface consisting of fat and 
subeutaneous tissue. 

Microscopic: The section is that of the clitoris, the surface of which presents 
intact normal epithelium (Fig. 8). Just beneath the epithelium there is a dense 
aggregate of round cells, which are individual and show no syncytial arrangement. 
The majority of the cells are medium-sized lymphocytic structures with pale colored 
sparse cytoplasm. The nuclei are slightly irregular in outline, have a well-defined 
nuclear membrane and moderate amounts of chromatin loosely arranged in strands 
connecting irregularly shaped condensed masses. Nucleoli are frequently present and 
are irregular in outline. Occasional pyknosis of the nuclei is present. Mitotic 
figures are infrequent. Normal lymphocytes and plasma cells are rare. Typical 


Fig. 7.—Same case as Fig. 6 with retractors in position to show that the tumor did 
not involve the urethra or vagina. 


reticulum cells, with large vesicular nuclei containing fine strands of chromatin are 
occasionally encountered. 

The morphology of the predominant cell type simulates the reticulum cell of the 
loose connective tissue more closely than the lymphocyte. Transitions between the 
two extremes can be found but the majority of the tumor cells show relatively slight 
differentiation from the more primitive reticulum (or mesenchymal) type of cell. 

There is no evidence to suggest that this neoplasm is epithelial in origin. The 
epithelium is intact. The cells show no syncytial tendency. The slight amount of 
differentiation that is present is in the direction of a lymphocytic type of cell 
(Fig. 9). Diagnosis: Lymphosareoma of clitoris. 

Examination of the lymph glands removed at the secondary operation October 
twelfth showed merely normal hyperplasia with the exception of the large hard gland 
in the right femoral region which was filled with a metastasis showing the identical 
structure described in the primary tumor. 
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Fig. 8.—Section of lymphosarcoma of the clitoris, showing normal vulvar epithelium 
overlying the tumor. Magnified 110. 


he 


Fig. 9.—High power photomicrograph of lymphosarcoma of the clitoris, showing 
definite resemblance of the tumor cells to lymphocytes. Magnified 500. 


DISCUSSION 


The designation of this tumor as a lymphosarcoma certainly seems 
justified in spite of the fact that it apparently represents the only tumor 
so classified to be found in medical literature. The changes that have 
recently taken place in the classification of malignant tumors may ac- 
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eount for this, since doubtless many eases reported as round-celled 
sarcomas, if reviewed at the present time, would be classified as lympho- 
sarcoma. ! It is a striking fact that tumors springing from within the 
substance of the glans clitoridis (not those, however, that develop from 


fig. 10.—Anaplastic carcinoma of the glans clitoridis. Note the encapsulated sub- 
epithelial character of the tumor. Compare with Fig. 6 


Fig. 11.—Section of anaplastic carcinoma of the clitoris, showing loose structure, many 
mitoses, but definite epithelial origin of cells. Magnified 500. 

the overlying preputial skin) have proved to be highly malignant! bi 

called attention to this fact some years ago in discussing carcinoma of 

the clitoris. Such tumors are often sarcoma-like, anaplastic in structure 

as seen in the section taken from a carcinoma of the clitoris (Figs. 10 
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and 11). It will be noted that the cells in this case have in areas a very 
loose structure with many mitotic figures. Nevertheless if this picture 
is compared with the microphotograph of the lymphosarcoma, the dif- 
ference between the two cases will be apparent. It was only after a eare- 
ful study that I became convinced that we were justified in grouping this 
case as a sarcoma rather than an anaplastic carcinoma. 


q CLINICAL ASPECTS OF SARCOMA OF THE VULVA 


These two eases fit in closely with the clinical course of sarcoma of the 
vulva as previously described. Robert Frank? says: (p. 125) ‘‘They 
resemble fibromata until ulceration and infiltration takes place. 
Early tendency to recurrence is the rule and multiple metastases may 
develop. The lymphatie glands are rarely affected, thus differing from 


carcinoma and melanoma.’ 
grave. Death appears to result uniformly in eases in which the diag- 


Frank Lynech® considers the prognosis 


nosis of vulvar sarcoma is firmly established. In five cases complicated 
by pregnaney KE. Kehrer*® found that in none did the gestation seem to 
influence the growth of the tumor. In Maly’s case the tumor was noted 
sixteen years before it suddenly grew larger and showed evidence of 
malignancy. In Blair Bell’s' analysis of 18 cases of true sarcoma (not 
melanotic) of the vulva, the age distribution followed approximately 
that in cancer, the most frequent period being between thirty and fifty 
years. He found the myxomatous type of tumor the most common. 

The diagnosis is usually made only after the disease is far advanced; 
henee, the treatment is usually very unsatisfactory. Surgery of the 
primary tumor is usually preferable to radiation and is ordinarily not 
attended by any difficulties. Only one ease is on record where a five- 
year freedom from recurrence was reported (Maas-Olshausen).° Even 
after five years there may be a recurrence (Rhomberg).° The value of 
radium or deep x-ray therapy seems very questionable. Only a few eases 
have been treated by this method. All in all, sarcoma of the vulva 
presents at the present time a rather hopeless picture. | 
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THE TECHNIC OF TIMING HUMAN OVULATION BY PALPABLE 
CHANGES IN OVARY, TUBE, AND UTERUS* 
Rovert L. Dickinson, M.D., New York, N. Y. 


EASONING from a few cases studied intensively! and having hap- 

pened upon occasional midinterval changes, I offer some tenta- 
tive statements on the diagnosis of the time of ovulation and the or- 
ganization of clinical research on this matter. Questions of method- 
ology seem to be important because skepticism or failure of others in 
checking the findings may involve certain features that bear on con- 
firmation. The first is one which only an Ancient can fully evaluate, 
namely, a degree of limitation in capacity for full visualization 
through the fingertips. This may be due to the lack of that training 
which we had in the early days of gynecology, that prelaparotomy 
elaboration of bimanual diagnosis forced upon us through absence of 
the safety of the open-look-see surgery of today, a later culture in 
which one has also had full opportunity. The second consideration is 
the careful choice of suitable subjects. The third is willingness to 
allow ample time for slowness of any given organ in its rhythm of 
contraction and relaxation, or for differing rates of travel of the wave 
of change through the various parts of a particular uterus. Herein 
the try-out of the Swedish pelvic massage of Thure Brandt taught us 
a special patience.” 

For a palpation research on human ovulation the desirable factors 
seem to be the following: 

a. The subject should present minimal interference by adipose tissue in the lower 
abdominal wall and the omentum. 

b. The abdominal wall and pelvic floor should not be tense, as in athletic women. 

e. The intestinal tone should be good, so that little gas is in the bowel (and the 
bowel recently emptied). 

d. A varicosity of the broad ligament should be emptied by uplift of pelvis. 

e. The ovaries should be mobile and thus readily brought within reach; as is some- 
times the case after a retroversion has been reposited and edemas have subsided, the 
ligaments being relaxed. 

f. The pelvie floor should yield freely to facilitate the reach up to the left ovary. 

g. The uterus would better be of the type given to well-marked rhythms of con- 
traction and relaxation, and fully displacable forward. 

h. That patient will be of most value who has some midinterval symptom such 
as breast ache, show, mucous discharge, well-defined pain or localized discomfort, 
especially if tenderness in one or the other lower abdominal segment can be elicited 
by deep pressure by her own fingertips. Also, in the case of distant residence, if 
she is one who will keep careful records. 

*Read in part before Section on Gynecology and Obstetrics, New York Academy 
of Medicine, April 26, 1932. From the National Committee on Maternal Health, Inc. 
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The time of day best for the individual may be found to be after 
breakfast and recent bowel action, and of course immediately after 
bladder emptying. 

Posture is important. The tilting table that tips the trunk into a 
steep Trendelenburg may give what a level posture will not.? Full 
support of abducted knees relaxes cireumpelvie tensions. The lower 
leg lifted level on Goepel troughs under calf and knee works better 
than the feet at the table level, provided the apparatus is comfortable. 
In some women with a cushion under the buttocks, full fiexion of 
thigh on trunk gives high reach because of relaxed belly walls, while 
in some women the thighs press on the abdomen and increase tension. 
In other words, intelligent choice and individual adaptation may 
make the difference between an ovary completely defined and one 
quite elusive. 

The substance of the previous study was as follows: It covered 89 
observations on 5 patients chiefly during the interval. Both ovaries 
were found to show swelling and tenderness, but one much more than 
the other, even enlarging to twice the size. A protruding rotundity 
could be outlined in about half the instances, and a few days later, a 
nodular smaller lump, like one side of a blackberry. At the latter 
stage the tube on the corresponding side might be thickened. 

At the time of unilateral ovarian enlargement the uterus in clear- 
cut examples showed a marked alteration in consistency, not unlike 
that in early pregnancy. Softening of the isthmus, the old Hegar 
sign, or my signs, the nodular feel of one upper angle, or any one of a 
variety of ridges or grooves might be present. 

These grooves, lengthwise and transverse, on corpus, isthmus or 
fundus, and the nodular or cornual asymmetries* are confirmed by the 
x-ray shadows that depict clearly the striking alteration of the form 
of cavity of corpus and cervix during the waves of relaxation and 
contraction, general and local. These forms of cavity are carefully 
summarized in diagrams in Figs. 30 to 33 in Human Sex Anatomy. 
The chief change was contraction and relaxation in a rhythm running 
from 2 to 10 or even twenty minutes. During contraction any flexion, 
normal or marked, wholly or partly straightened out. A wave of con- 
traction can start at the soft cervix and pass to isthmus and corpus. 
There can be complete softening of the whole organ except a core of 
cervix. 

Before and after this rhythmic behavior in the midinterval, there 
are usually zones of complete quiescence which are almost diagnostic. 
During menstruation and preceding it, a minor capacity for these 
changes in consistence exists. In well-marked examples the differ- 
ence in anteroposterior corpus diameter at the midinterval may be as 
much as one-third. Palpation of the uterus under favorable conditions 
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is easier than palpation of the ovaries, but it involves patience in all 
slow-acting musculatures. Erotic arousing does not seem to affect the 
phenomena. The much exploited rhythms in orgasm fall in the class 
of erotic fiction until evidence by trained observers is submitted. 

Frequently in my histories the pronounced swelling and acute ten- 
derness is labeled ovaritis, reeurring ovaritis, even alternating ovaritis 
or salpingitis. 

A new point is the vacillation of varicosity of the broad ligament 
with a pronounced unilateral finding at midinterval, and a change 
from side to side in sequent months. My form of examining table 
that allows a wide range of tilt permits emptying and filling of the 
vessels and confirmation of the diagnosis.” 

For observation of the midinterval, conditions are favorable with 
gynecologists who give to the pessary a fair trial in those mobile 
retroversions which produce symptoms, then watch the results. They 
are especially favorable when teaching intelligent patients to do most 
of their own watching of position and pessary and ovarian tenderness. 
By self-diagnosis of relapse, by self-reposition and self-placement, the 
patient in many cases is enabled to leave the pessary out except when 
discomfort gives her notice, or the special relaxations and congestions 
of the period and of the midinterval are on, or when a long motor 
trip or a horseback ride calls for support, the pessary being used as 
needed, until pregnancies are behind her and the question of suspen- 
sion calls for decision. In all these cases the ovulation period can be 
the time of election for special observation of the dependability of a 
‘‘rhythm’’ and ‘‘safe period’’ for the particular individual. 

The ovaries have been supposed to alternate in functioning, and 
this may be true, as Morse shows in rhesus monkeys.** The higher 
position of the left ovary may account for the fact that in Case 1, ten- 
derness at ten to twenty-three days was found on the left side nine 
times, on the right twice, in the center twice. 

I was fortunate in being able to find, in a university neighborhood 
close to my residence, five intelligent women volunteers meeting the 
above specifications who, on the way to market after breakfast, 
stopped in about every second day, especially at the midinterval, for 
three periods. Gratitude and scientific interest on the part of wife 
and husband, together with the desire to estimate the safe period, 
brought this to pass. In research done in a clinic one would pay patients 
at the end of each ten or fourteen days, as our Committee did with the 
daily vaginal smears done at the Woman’s Hospital by a technician 
under Dr. Papanicolaou. 

As the pelvic findings of two of the cases have been pictured rather 
fully in my book entitled Human Sex Anatomy and as one of these cases 
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is repeated in the AMERICAN JOURNAL OF OBSTETRICS AND GYNECOL- 
ocy (November, 1936). I shall here turn to other cases, and dwell par- 
ticularly on the relation between findings on examination and symp- 
toms.** 

Case 1.—Time of study, sixty-two months in sequence, with very good entries in 
diary for 50 of these. A mobile retroversion with severe dysmenorrhea in one who 
lived far away and declined operation, could be effectively self-diagnosed, self- 
reposited and choice of pessaries be self-placed, after due instruction, with relief of 


symptoms, long motoring and horseback becoming comfortable even during periods. 


Examination, 12 observations: 


One ovary large, one small, day of cyele 11 11 13 14 21 
Day before next period 20 24 17 22 14 
Corpus luteum, supposedly: 18 
Negative findings, ovaries, day of cycle 6 12 18 25 26 28 
Day before next period 28 2] 17 10 2 


Thus four positives and six negatives may be said to point to the usually accepted 
time for ovulation, centering on the twelfth to fourteenth days (but with one finding 
of enlargement at the very last limit), and with a small grouping of erotie feeling 
thereabouts. 


Tenderness as found by this Mittelschmerz patient 10 times: 
Day of cycle 12 1 1 WF 18 
the average 14 
Day before next period 14 18 21 17 15 19 8 11 14 10 
the average 15 
Spotting of blood, 9 reports: 
Day of cycle 12 13 13 16 18 20 2% 22 23 
average 15.5 
Day before next period 18 14 38 14 14 12 6 8 9 
average 10 
Because of the Ogino-Knaus teaching that the count should be taken, not in days 
beginning with the first day of the period, but backward from the first day of the 
succeeding period, the figures are given in both fashions above. The Knaus four- 
teenth day (and none other) and the tenth to eighteenth day subtraction show 
up 14 times in 19 observations of tenderness and spotting. 
As between observations pointing toward the right or left ovary, bimanual exam- 


ination showed enlargement of right, 5 times, of left, 2 times 


Tenderness elicited by patient right, 2 times, left, 7 times 
Together 7 times, 9 times 


The right, being lower, is more accessible to a doctor’s fingers: the left, lying 
higher, is more nearly within reach of a patient’s pressure. 
The occurrences distributed day by day of the cycle are as follows, using the 


letters ‘‘ex’’ for examination, ‘‘t’’ for tenderness and ‘‘b’’ for blood: 


32 33 16 37 18 19 2O 22 
t 6s ex y f t b ex b Ob 
ex t 
ex t 
erotism 
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Thus putting together fifty months of record and 33 observations involving (a) 
bimanual examination of ovaries; (b) interval tenderness, self-observed; and (c) 
spotting, the scattering is wide, involving every day of the cycle from the tenth 
to the twenty-third. There is a grouping of enlarged ovary and tenderness in the 
expected space between the eleventh and the fourteenth days, 11 items; and a second 
minor grouping on the twenty-first day, 3 items; and with 4 spottings grouped here- 
abouts also. Among the 11 notes on tenderness, the averages run fourteen days 
after beginning of period, fifteen days before the start. Erotic rousing (without 
male), well marked or with self-relief, has 26 notes, scattered, with 10 after the 
period, and 7 near the twenty-first day. 


There are all degrees of rhythmic contraction at ovulation time, 
apparently. The most complete example found in my short series 
was deliberately selected and used in both my previous publications 
in order to exhibit all the points. Here is an example on the opposite 
end of the scale, including a picturesque occurrence seen only once. 


Case 2.—At the twelfth day one ovary was found to be nearly double the size of 
its fellow. At the fourteenth day, with the two fingertips of the right hand easily 
holding the right ovary against the firm right pelvic wall, a small grape collapsed, 
and this ovary became about the size of its fellow. Two days later the area seemed 
nodular, but by no means as clearly so as in patients examined later in the cycle. The 
uterine contractions were very slow and not easy to elicit on these first two examina- 
tions, with twelve minutes to soften the isthmus and thicken the corpus, and 2 to 4 
to harden and shrink. It is my guess that this condition was part of a generally 
defective tone of muscle and vessel. Though showing high fertility, fair menstrual 
regularity and strong sex desire, this lady presents general muscular flabbiness, while 
her uninjured pelvic floor all but sags. It was noted in removing a dermoid before 
her pregnancies that the pelvic tissues everywhere showed markedly relaxed vessels. 
Thus sluggish uterine musculature and venous stagnation might be called upon to 
explain torpor in rhythms, particularly lack of that striking alteration in thickness 
supposed to be largely due to filling and emptying of the layer of meshed vessels 
beneath the outer muscular layer which is clearly depicted by Bayer. 

Rouget,® in 1858, found the uterus thicker anteroposteriorly at menstruation and 
ovulation, but did not note the vacillations; he demonstrated that, postmortem, by 
complete filling of the vessels, one could double the size of the organ. 

Case 3.—This patient gave opportunity, in early pregnancies and while watching 
the pessary between pregnancies, to compare four findings of consistency of the 
uterus at the sixth week of gestation with the findings at seven midintervals. As 
the follicle grows very large in this patient, with the ovary sometimes as big as the 
fundus, it is favorable for comparison, twice as discovered on the left and three times 
on the right, with one temporary tubal thickening accompanying the ovarian en- 
largement of the same side. 


Only once have I been able to hold a naked uterus in my hand (at 
laparotomy for suspension) and detect active contraction. It is pre- 
sumably the anesthesia that arrests this activity, while the speed of 
our operative process defeats a watchful wait of ten minutes for ob- 
servation. Monkey laparotomy might demonstrate the point. 

Among my old histories I find 287, the first in 1886, in which the 
diagram and the accompanying notes show the uterus varying markedly 
from the usual consistency, ranging from that of the raw potato to or 
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toward that of the ripe tomato, in whole or in part, in the same person. 
The most frequent finding is the compressible isthmus, the next the 
thickened, rather soft or very elastic corpus, with the supravaginal 
cervix generally maintaining its rigid incompressibility. The grooves 
and the hard lump in a half-corpus are sometimes present. Unhap- 
pily, the exact day of the cycle is infrequently stated. 


SUMMARY 


Under specified favorable circumstances bimanual palpation in 
women can detect changes in the ovary and uterine contraction which 
point to the time of ovulation or omission of ovulation. The tender- 
ness is often such as to suggest ovaritis or salpingitis. Varicosity of 
a broad ligament may be present only, or accented only, at the mid- 
interval. In one patient with a five-year report, symptoms, Mittel- 
schmerz, spotting and self-detected tenderness, were scattered from 
day ten to day twenty-three. In another the nonpregnant uterus of 
the midinterval copied her six weeks’ pregnancy findings. 
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RESECTION OF THE PRESACRAL NERVE IN THE 
TREATMENT OF OBSTINATE DYSMENORRHEA 


GASTON Cotte, M.D., Lyons, FRANCE 
(From the Gynecological Department of the Hotel-Dieu) 


a of the presacral nerve, which I performed for the first 
time in December, 1924, is now regarded favorably by many sur- 
veons. Judging from the literature on the subject, it may be said that 
it is now adopted in almost every country in the world. It seems, 
however, that while the operation is winning converts each year in 
France, in foreign countries its use is still confined to a small minority. 
The number of women, therefore, who are able to benefit from this 
procedure, remains still limited. After an experience of twelve years 
with the operation, I may say that I am more and more convinced of 
the value of resection of the presacral nerve in every syndrome asso- 
ciated with an anatomic or functional disturbance of the hypogastric 
plexus, and that I know of no other therapeutic method that may be 
substituted for it. Adson, one of the last converts to presacral sym- 
pathectomy, declares too, in a recent article, that, after having ob- 
served the results obtained, the operation seems to him much more 
valuable than it did at first. Indeed, of all the surgeons who have 
performed presacral resection correctly in cases in which the opera- 
tion was indicated, I do not know one who abandoned it later. In 
general, it may be said that, whenever the indications were properly 
observed and the operation correctly performed, the results conformed 
to those I described in my first communications. 

I shall not, at this time, discuss either the technic or the indications 
for the operation, but refer those interested to the various reports I 
presented on this subject, in particular to the general study made in 
my book Chirurgie du Sympathique pelvien en Gynecologic! or in the 
Journal International de Chirurgie. I intend to confine myself here 
to a discussion of some ideas on the treatment of severe functional 
dysmenorrhea, which is one of the most common indications for resec- 
tion of the presacral nerve. 

Normally, in most women, menstruation is unaccompanied by pain- 
ful sensations. The evolution and maturation of the graafian follicle 
and its rupture which, in the majority of cases, precedes the thickening 
of the uterine mucosa in preparation for the embedding of the ovum, 
as well as its destruction, in the absence of fertilization, cause neither 
serious discomfort nor pain. The autonomic nervous system seems to 
remain indifferent to the biologic phenomena, marking the different 
stages of the menstrual cycle. Why then, are all these physiologic 
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phenomena characterized in certain women by pains that necessitate 
rest in bed, cessation of work, and the use of narcotics?) Under what 
influence does the autonomic nervous system, which remains in some 
way impassive in the course of repeated cycles, acquire such a hyper- 
irritability as to cause severe pain associated with the preparation and 
shedding of the endometrium ? 

Former gynecologists attempted to explain this fact by the existence 
cf a cervical stenosis or of an endometritis which they treated by dila- 
tation and curettage. Simple explanations appeal to us most, which 
may account for the favor accorded this theory until recently. 

However, one has but to examine the facts more closely to realize 
that usually at the onset of functional dysmenorrhea, there is neither 
endometritis nor a stenosis of the cervix or of the isthmus. Doubtless, 
before we were acquainted with the evolution of the uterine mucosa, 
the premenstrual hyperplasia observed in cases in which a curettage 
had been performed, might have been taken for an inflammatory lesion 
of the endometrium, but we know today that the latter is in reality 
dependent on the ovarian hormones. And the best proof that inflam- 
mation does not seem to play a great role in the occurrence of dysmen- 
orrhea, is that most cases of adnexitis develop without ever causing 
severe or stubborn dysmenorrhea. 

The arguments that can be advanced against a mechanical cause of 
menstrual pains are still more numerous. Without discussing here the 
observations of some gynecologists who have sought in vain for a 
stenosis or a spasm of the uterine isthmus, it is an irrefutable facet 
that severe, stubborn dysmenorrhea which requires surgical interven- 
tion is almost always secondary in origin, 

Actually, in most cases, we deal with girls who menstruated nor- 
mally for one, two, three, or four years and sometimes longer and 
then began to experience such menstrual pain that they were forced 
to take to bed. Sometimes this occurs after acute serofibrinous pleu- 
risy that developed without complications, or after erythema nodosum, 
or any other attenuated tuberculous manifestations without there hav- 
ing been any localization of tuberculous lesions in the ovary or the 
uterus. But generally, the most careful inquiry into the history re- 
veals no cause for the occurrence of the dysmenorrhea. If we add to 
this the fact that the most thorough dilatation, and even parturition, 
is not always sufficient to cure menstrual pains, then one is forced 
to give up the idea of stenosis as a causative factor. I am well aware 
of the fact that menstrual pains often assume the character of true 
uterine colics and that in about half the cases dilatation of the cervix 
causes them to disappear. One, however, is not justified in assuming 
a relationship between the stenosis and the dysmenorrhea, for one may 
obtain with dilatation of the anus as good or better results. It is 
highly probable that the method works by stretching of the very 


d 


1036 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


numerous sympathetic fibers in the cervix and the uterosacral liga- 
ments. Last, I may add that the concept of stenosis could not explain 
‘painful amenorrhea’’ to which Dalche has drawn our attention, and 
which is characterized by painful periodic attacks at the date when 
menstruation should take place, even when there is no serous or bloody 
discharge from the uterus. I have, on several occasions, operated upon 
such patients in whom dysmenorrhea alternated with painful amen- 
orrhea. I found no lesions of the genital tract that could explain the 
phenomenon. 

In view of these facts, and the frequent failures following dilatation 
and curettage, I was led to seek another form of therapy. Having had 
the opportunity of observing a certain number of patients in whom 
the dysmenorrhea was associated with other complaints indicating a 
dysfunction of the sympathetic nervous system, e.g., dyspareunia, 
vaginismus, cystalgia, sensation of burning on urination, tenesmus ani, 
vaginal pain, pruritus vulvae, sexual hyperexcitability, I was led to 
do, at first, periarterial sympathectomies of the hypogastric arteries, 
and later, resection of the presacral nerve. 

Former authors would explain all these phenomena collectively or 
separately, on the basis of a neurosis, anxiety-neurosis, neurarthritis, 
spasmophilia or hysteria. Today, they are generally attributed to a 
dysfunction of the autonomic nervous system, the abnormal hyperex- 
citation or hyperexcitability of which is responsible for the symptoms 
enumerated above. According to this concept very slight injuries of 
the genital organs and even remote pelvic lesions may sometimes pro- 
voke, either by direct irritation or by reflex action, sensory-motor or 
vasomotor disturbances in the pelvis, and cause pelvic neuralgia, 
dysmenorrhea or cystalgia, etc. Furthermore a very slight anatomic 
injury of an ovary, or of the endocrine glands connected with it, and 
even a simple disturbance in the evolution of the graafian follicle (the 
hormones of which exert an influence not only on the uterine mucosa 
and uterine contractions but also on the vagosympathetice nervous sys- 
tem itself) initiate, by reflex and endocrine stimuli, vicious circles 
which continue to persist until they can be interrupted. Last, it 
enables us to understand how a primary disturbance of the pelvic 
sympathetic system (hypogastric plexialgia or plexitis) or of the 
nervous centers connected with it, can lead to the same results. 

Doubtless, this theory of the pathogenesis of dysmenorrhea is not 
immune from criticism, but it is justified by the fact that, while 
dysmenorrhea and pelvic neuralgia do not respond to the most varied 
operations on the ovary or the uterus, these conditions are generally 
completely cured by properly performed presacral sympathectomy. 

As regards so-called essential dysmenorrhea, of nearly 300 patients 
upon whom I operated in the course of twelve years, I know of only 
two that were not relieved. 
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In the first case the patient was sympathectomized elsewhere by an excellent sur- 
geon, but no doubt the resection had not been complete, and he had resected only 
the left part of the nerve, for I found on this side a cicatricial neuroma, the histologic 
picture of which I presented in my book. After the operation, the patient, who had 
been suffering continually from the neuroma, was at once relieved. Some months 
afterward, however, the periods again became painful. This led the first surgeon 
to castrate the patient. 

The second case is more interesting. It was a girl, aged twenty-four years, who 
for five years had suffered from dysmenorrhea, refractory to all medical measures. 
In addition, for three years, the patient experienced intense sexual hyperexcitation, 
nymphomania and pruritus vulvae not explained by any local or constitutional cause. 
She was operated upon in 1934 and pruritus vulvae and sexual hyperexcitation dis- 
appeared completely. Unfortunately, the dysmenorrhea was not influenced. The 
patient continued to suffer at the time of her periods and I had to do a temporary 


x-ray castration. 


During the laparotomy in this case, I had found signs of peritonitis 
in the culdesae with adhesions between the rectum and the posterior 
wall of the vagina, and some free peritoneal fluid. Can one ascribe 
the persistence of the painful periods to these findings? I do not think 
so, since if the local inflammatory process had been the causative factor, 
it seems probable that the pruritus vulvae and sexual hyperexcitation 
would not have disappeared. It is possible that the inflammatory reac- 
tion was due to an endometriosis that escaped me. In any case one 
cannot claim that the presacral nerve had not been removed or only 
incompletely, for resection had been particularly easy in that case. 

Besides these unsuccessful results, three or four other patients still 
suffer during their periods, but only during one or two hours, instead 
of twenty-four or forty-eight hours, and in no ease are they forced 
to stay in bed or stop work. While these were not completely success- 
ful, the results, however, were highly satisfactory to the patients. 

In contrast to the few cases which were not as fully relieved as I 
had expected, resection of the presacral nerve led to a complete cure 
in all the other cases. It is impossible to present here, even in abstract 
form, all the facts relevant to these cases. I will confine my remarks 
to some of them that were particularly striking. 

The following case affords an example: A girl, aged twenty-two years, menstru- 
ated from the age of fourteen. Her periods were at first normal, later on they 
were accompanied by more and more severe pains, which finally impaired her health. 
As a child, the patient had had a bronchitis which resulted in pulmonary sclerosis. 
For this reason, during six years, since she could not bear the climate of her birth- 
place by the side of the Loire, she led a rather unhappy life in various pre- 
ventoria. One day the Director of the sanatorium where she was being treated, 
seeing how severely she suffered during her menstrual periods, sent her to me. <As 
the pulmonary lesions were not active, I proposed operation. Her father was very 
unwilling to agree to this since two years before she had had an appendectomy 
for the dysmenorrhea without any relief. But the operation seemed to me all the 
more necessary since for some months the patient had also developed pain in the 


vagina and nymphomania. Resection of the presacral nerve performed five years 
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ago relieved all her symptoms. The patient gained nine pounds in three months 
after the operation and seventeen pounds during the ensuing year. After having 
remained six years away from home, she was easily acclimated to her birthplace 
which she has never left since. Quite recently she wrote me, ‘‘It is to your opera- 
tion, dear Doctor, that I owe my return to my family and my active life, there, 
I shall always be very grateful to you.’’ Since at the time of the operation I could 
discover no pelvic lesion, it was obviously a case of functional dysmenorrhea, 
Another case, a girl aged twenty-eight years, was under treatment in the moun- 
tains, for very serious pulmonary lesions and a cavity of the right lung. After 
fifteen or eighteen months, as the pulmonary condition began to improve, the patient, 
whose menstrual periods had never been painful, began to suffer from dysmenor- 
rhea so severe that during the week of her flow she rapidly lost the two or three 
pounds which she had gained in the preceding three weeks. When I saw her for the 
first time, she was not yet in good enough general condition to allow me to operate. 
[ stated, however, that the occurrence of dysmenorrhea should be considered as a 
favorable prognostic sign. I have never seen dysmenorrhea appear this late in the 
course of tuberculous disease which went on to a fatal outeome. Some months after- 
ward, the pulmonary lesions being no longer active, I resected the presacral nerve, 
From that time the cure proceeded rapidly. The patient, who weighed only 80 


pounds, now weighs 130 pounds, and she no longer suffers during her periods. 


In passing, I may mention that there were a number of cases of 
young girls who had had an appendectomy to relieve the dysmen- 
orrhea. These, in the face of the steadily increasing pain, consented 
to a second intervention, though not without reluctance, because of 
the disappointing results of the appendectomy which they felt, more- 
over, had aggravated the dysmenorrhea. This second operation brought 
a complete and definite cure to the dysmenorrhea. Many of them 
married and are now very happy mothers. 

It is not only from a pathologie point of view that resection of the 
presacral nerve has a good effect in relieving dysmenorrhea. In an- 
other article, I described the case of a girl, the sister of a surgeon, 
who was obliged every month to remain in bed at the time of her 
periods. Two years after the operation (which her brother had long 
hesitated to advise, always hoping the condition would finally subside) 
she wrote to thank me. Had she not been operated upon, she would 
not have passed her examinations as a nurse, for on the examination 
day she would have had to remain in bed. She was operated upen 
four years ago and was completely relieved of her pains. She now 
leads an active life as a district nurse without ever being incapacitated. 

I also quoted the case of a girl, aged nineteen years, the daughter of a well- 
known physician. Her dysmenorrhea began after acute serofibrinous pleurisy that 
developed without complications, and she had such painful paroxysms that for forty- 
eight hours she was obliged to stay in bed and was not relieved by any drug in- 
cluding belladonna, papaverine, and all the opiates used in such cases. She would 
vomit a great deal; the temperature during the forty-eight hours would remain at 
40° C. and would return to normal at the end of the painful period. Several times, 
this girl, who was very athletic, had stopped during the winter in the mountains and 
while there she had suffered from attacks of painful amenorrhea. Professor 


Maranon, when consulted, had attributed her symptoms to a dysfunction of the 


\ 


COTTE: RESECTION OF PRESACRAL NERVE 1039 


anterior lobe of the pituitary gland and prescribed treatment with prolan. This 
form of therapy was ineffectual. I was then called in consultation and resected her 
presacral nerve without any additional surgical procedures. Following this her 
symptoms disappeared. She was operated upon two and one-half years ago and she 
has not suffered during her menstrual periods since then. She was married last year 


and has now been pregnant for four months. 


These few instances, recalled from about 300, are typical. One can 
best judge the value of the operation by the results obtained in cases 
of membranous dysmenorrhea. The refractory character of this type 
of dysmenorrhea is well known. The pain experienced, together with 
the expulsion of fragments of a thickened mucosa (menstrual decidua), 
occasionally simulates a miscarriage. I operated upon a patient who 
in spite of two previous deliveries still suffered during her menstrual 
periods. She was operated upon five years ago. Since then she has 
had no complaints, although she still expels large pieces of mucosa 
during her periods. She had another normal pregnancy and an inter- 
stitial pregnancy for which Convert, of Bourg, performed a conserva- 
tive operation. 

In another case (my youngest patient) a girl, aged fourteen years, menstruated 


from the age of ten. Her dysmenorrhea (membranous) was so painful that at 


thirteen a was obliged to leave school. Here again, resection of the presacral 
nerve, by curing the dysmenorrhea, enabled her to continue her studies, to pass her ex- 
aminations, and become a chemist. 

I could cite many other interesting cases. It is sufficient to say that 
in the treatment of severe dysmenorrhea, no other method has ever 
given such consistently good results. 

It is a popular belief that marriage will frequently relieve dysmen- 
orrhea, which is indeed true in many eases in which the menstrual 
pains are easily controlled with the usual sedatives and which are not 
severe enough to incapacitate the individual. However, in severe 
dysmenorrhea not relieved by opium, belladonna and such opiates, 
which necessitates rest in bed and is accompanied by sympathetie dis- 
turbances, conjugal intercourse does not relieve the condition and the 
coital act is frequently difficult and painful and only adds one more 
tribulation to the life of these patients. I believe, therefore, that it 
is preferable to operate upon them without exposing them to this dis- 
tressing trial. 

I wish to emphasize that resection of the pelvic sympathetic nerve 
is suitable only in cases in which menstrual pains are not caused either 
by malformations or adenomyomas of the cornua or endometriosis of 
the ovaries, of the tubes, or of the rectovaginal septum, or any other 
still more evident lesion of the genital organs. It is valueless for 
pain of ovarian origin or intermenstrual pain which is associated 
with ovulation. This type of pain is generally not influenced by resec- 
tion of the hypogastric plexus. This is to be expected since the ovaries 
receive their nerve supply from another pathway through the utero- 
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ovarian nerves. This is so striking that we sometimes see patients with 
both menstrual and intermenstrual pains, in whom following resection 
of the presacral nerve, ovulation alone remained painful, the menstrual 
periods causing no discomfort. In these cases, complementary resection 


of the ovarian nerves is sometimes necessary. Resection of the lumbo- 


‘ 


ovarian nerves, or the ‘‘isophenolization’’ of the uteroovarian plexus 
has not always, in my experience, given satisfactory results. 

I wish to point out that in a number of the cases reported in the 
literature as unsuccessful, failure has been due either to incomplete 
resection of the nerve or to the fact that the operation was not indi- 
cated in the cases chosen. 

The mortality rate is that of all simple aseptic abdominal operations, 
about 1 per 100. In more than 300 operations I lost only two patients 
who died from acute pulmonary complications. I never noted any 
abdominal complication immediately or subsequently, and I never 
observed trouble with the sphincters or with the genital organs. More 
than 50 patients have had consecutive pregnancies and no accident 
was ever noted during parturition. 

In the absence of precise and certain physiologic data concerning 
the nature and origin of the constituents of the presacral nerve 
(superior hypogastric plexus of Hovelacque), it is difficult to explain 
the successful results of presacral sympathectomy. Is it due to the 
suppression and interruption of abnormal sensory-motor reflexes or 
modification of the pelvic circulatory system? Both theories can be 
postulated. Adson states that dysmenorrhea as well as the other genital 
disturbances for which operation is required, are produced by abnor- 
mal stimuli from superior autonomic nervous centers of the midbrain 
which are connected with the pituitary gland. Resection of the pre- 
sacral nerve is effective because it suppresses the connections of the 
genital organs with the nervous centers. However hypothetical those 
theories may be, it is quite certain that in the syndromes of hypo- 
gastric plexalgia, and particularly in dysmenorrhea, which is the most 
frequent manifestation of its dysfunction, well-performed pelvie sym- 
pathectomy yields uniformly good results. Accordingly, when all of 
the known therapeutic measures have been ineffective, it seems wisest 
to advise early operation. Furthermore, there is the possibility that 
a sight anatomic lesion (ovarian endometriosis, adenomyosis of the 
cornua for instance) which had not been discovered by clinical exami- 
nation may be found, treatment of which will be sufficient to relieve 
the dysmenorrhea. But in the other cases, resection of the presacral 
nerve will effect a cure in patients who have been refractory to all 
other forms of therapy. 
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THE VALUE OF URETERAL IMPLANTATION INTO THE 
BLADDER AND INTO THE SIGMOID IN 
GYNECOLOGIC INJURIES AND DISEASES 


EpwIn Beer, M.D., New York, N. Y. 


 Dinbiitonnees years ago, Florian Krug of New York stated that 
‘‘aecidental injury to the ureters is one of the most unfortunate 
occurrences of abdominal surgery ... the almost universal adoption 
of the Trendelenburg posture has greatly reduced the liability to this 
accident, as it enables us to operate under the guidance of the eye 
as well as of the touch. Still, there are cases, and always will be 
cases, Where, owing to the nature of the disease, or some anomaly of 
the relative position of the ureter, injury to this organ is unavoidable.’’ 

In case of such injury, if detected during the operation, naturally 
an immediate reimplantation of the ureter into the bladder should be 
done, if possible. These cases present a group with which the gyne- 
cologist has to deal immediately, and are rarely seen by the urologic 
surgeon. The names of Krug, Baldy, Stoeckel, Franz, Kroenig, and 
Sampson are intimately connected with the development of this branch 
of surgery. Not only did they have the opportunity to perform an 
immediate repair to the damaged condition, but often, after recupera- 
tion from the first abdominal procedure, they had the opportunity to 
correct the fistulous leak resulting from damage to one or both ureters. 

In the following brief: paper, I shall refer to the three types of 
gvnecologic patients, who from time to time seek urologic surgery for 
the relief of disturbances in the ureter, caused by operative interference 
in the pelvis by the gynecologist, by disease in the pelvis (parametritis) , 
as well as those cases of incurable vesicovaginal fistula, which are, 
despite numerous attempts at closure, passing all their urine through 
the fistulous opening. 

Through close association with the gynecologists, one is able, per- 


haps, to see more of these cases than is the lot of most urologie sur- 


geons. The cases about to be reported are grouped as follows: 


Group I.—Cases of compression stricture of the ureter due to parametritis and 


periureteritis, in which neostomy is necessary to relieve the painful condition in the 


kidney and get adequate drainage of the obstructed hydroureteronephrosis. 


Group II.—Cases of ureterovaginal fistula, caused by damage to the ureter in 


either pelvic or abdominal procedures. 


Group III.—Cases of large, incurable, vesicovaginal fistula, in which the ureters 


have to be implanted into the sigmoid, to deflect the stream of urine. 
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Prior to the introduction of excretory urography in 1929, it was 
impossible to follow these cases postoperatively intelligently and de- 


termine how well the reimplanted kidney functioned. Naturally, it was 


impossible to control the output in the upper urinary tract after 


ureterosigmoid anastomosis. Occasionally with the ureterovesical 


anastomoses, one should catheterize the reimplanted ureter and de- 


Bis. ae 


Fig. 1.—Case 1, P. L., aged fifty years. A, Retrograde pyeloureterogram before 
operation, showing dilated pelvis and obstructed lower ureter, ending in bulb. Picture 
taken seven hours after injection of iodide solution. B, Excretory urogram before 
operation, showing practically same condition with bulbous lower end of right ureter. 
C, Excretory urogram four-plus weeks after ureter neostomy, showing right kidney 
pelvis much smaller and ureter filling all the way down to bladder, only moderately 
enlarged. D, Excretory urogram almost five years after right ureter neostomy, show- 
ing marked reduction of the hydronephrosis, practically normal ureter throughout. 
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termine, more or less satisfactorily, the function of the reimplanted 
organ. In this field, however, excretory urography has proved of 
inestimable value, as it not only gives the picture of the anatomical 


Big. 1, B. 


condition of the ureter and bladder, but at the same time gives a fair 
indication of the relative function of the reimplanted organ. 

To illustrate these three types of cases, I have selected a series of 
three cases, that demonstrate rather conclusively the great value of 
conservative surgery under these conditions. The urograms are par- 
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ticularly instructive and, in some cases which have been followed for 
years after the ureteral transplantation, the roentgen studies are par- 
ticularly illuminating. 


ig. 


CASE 1.—Obstruction of the right ureter by periureteritis (parametritis), pro- 
ducing hydroureteronephrosis. P. L., aged fifty years. Retrograde urogram showed 
extensive dilatation of both ureters and kidney pelves. Patient had reeurrent ob- 


structive symptoms on the right side, and the retrograde-filled right kidney did 
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not empty completely after seven hours. The lower end of the ureter was bulbous 
and dilated and remained so, despite stretchings continued over months. Execretory 
urogram showed the same ureterohydronephrosis with stricture in the right ureter 
close to the bladder. Jan. 5, 1932, right neostomy, extraperitoneal. Stricture found 
behind uterine vessels. Considerable periureteritis. Indwelling urethral catheter. 


Considerable urinary leakage from wound, as if ureter had pulled out. Tension 


Fiz. 1, 


had been considerable at operation, the large thick ureter being freed retroperito- 
neally well into the lumbar gutter, and the bladder was mobilized as well. Jan. 
25, 1932, cystoscopy, right ureter easily ecatheterized. Feb. 11, 1932, excretory 
urogram showed good function both sides. Feb. 27, 1932, chills, fever, frequency 
and right kidney pain and tenderness. Cystogram in Trendelenburg position 


showed no reflux. Symptoms subsided and on April 20, 1932, excretory urogram 
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showed right kidney emptied well and the ureterohydronephrosis was less marked 
Grade 1—plus. Sept. 10, 1952, cystoscopy, good indigo carmine at fifteen minutes 
from right kidney, No. 5 ureteral catheter passed to kidney pelvis and 15 e.e. clear 
urine aspirated. Dec. 4, 1936, excretory urogram showed practically normal ureter 
throughout, marked reduction of the hydronephrosis (Fig. 1, 4-D). 


A. 


Fig. 2.—Case 2, H. M., aged twenty-three years. A, Excretory urogram ten months 
after left ureter neostomy, showing normal upper urinary tract. B, Excretory uro- 
gram two and three-fourths years after left ureter neostomy, showing ureters in pelvis 
absolutely normal in caliber, and on left side whole ureter is filled, as well as kidney, 
and calices showing normal contour. Impossible to distinguish between two sides as 
to which has been operated upon. C, Ixcretory urogram seven and three-fourths 
years after left ureter neostomy, showing good function both kidneys, ureter can be 
traced down to bladder, showing one dilated spindle over the sacroiliac joint, and 
another one just external to the bladder. 


CASE 2.—Ureterovaginal fistula following gynecologic operative injury. H. C. M., 
aged twenty-three years. October, 1928, gynecologic transvaginal procedure, and 
ten days later vaginal urinary leakage. March 8, 1929, left ureter neostomy, 
extraperitoneal route. Bladder drained with a transurethral Pezzer catheter. 
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April 29, 1929, cystoscopy, left ureter catheterized, no indigo carmine at twenty- 
five minutes (intramuscular injection), specimen clear. Right kidney strong 
indigo carmine. Jan. 27, 1930, excretory urogram showed normal left ureter and 
kidney. Right pelvis slightly dilated. Dec. 8, 1951, excretory urogram showed 
absolutely normal pictures in both kidneys and ureters. Dee. 8, 1936, exeretory 


Fig. 2, B. 


urogram showed normal left kidney, good function, and ureter can be traced down 
to the bladder, showing one dilated spindle over the sacroiliac joint and another 
one just external to the bladder (Fig. 2, 4-C). 


CASE 3.—Vesicovaginal fistula, following cesarean operation. G. S., aged thirty- 
six. In 1932, following forceps and cesarean operation, developed vaginal fistula, 
complicated by calculus in the bladder after the first attempt to close the fistula. 
The calculus formed about a foreign body. In all there were eight attempts at 
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repair, without success, so that in 1936 the patient was leaking vaginally and losing 
all her urine. Execretory urogram showed good function, normal anatomy in the 
upper urinary tract. Blood urea normal. After preoperative preparation with 
castor oil, colon irrigations, followed by constipating diet, on Feb. 4, 1936, a left 
ureterosigmoidostomy was carried out. By the ninth day following the implanta- 


tion of the ureter, there was copious output of urine by rectum and before the 


patient was discharged from the hespital, she was passing fluid movements, some of 
which were almost pure urine, four or five times a day with perfect control of her 
rectal reservoir. Execretory urogram was made on the twentieth day following 
the implantation of the left ureter, and showed a moderate left hydrouretero- 
nephrosis. On April 14, 1936, as the patient had no symptoms from the left ureter 
anastomosis, a similar anastomosis was made between the right ureter and sigmoid. 
Patient stood the operation very well, there was no serious reaction, and she made 


an uneventful recovery. At both of these operations, the split end of the ureter 


ric ») 
Fig. 2, C. 
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was drawn with a mattress stitch of Pagenstecher into the lumen of the sigmoid, 
after incising the serosa and muscularis down to the submucosa and making a 
trough in the wall of the bowel by pushing these structures aside and burying the 
ureter with two layers of fine chromic gut, Lembert sutures. Pezzer catheter was 
left in the rectum. June 20, 1936, postoperative excretory urogram showed ex- 


Fig. 3.—Case 3, G. S., aged thirty-six years. A, Excretory urogram ten months 
following left ureterosigmoidostomy, eight months following right ureterosigmoidos- 
tomy, showing moderate hydroureteronephrosis, 


cellent function of both kidneys. There was slight dilatation of the upper urinary 
tract, as one sees so regularly after anastomosis of ureter and sigmoid. This dila- 
tation may gradually disappear and normal anatomy be reestablished. The patient 
has had no attacks of pyelitis, and rectal control is perfectly satisfactory. Excretory 
1936, showed moderate hydroureteronephrosis (Fig. 3). 


urogram on Dee. 12, 


THE PATHOLOGY AND TREATMENT OF INFLAMMATORY 
DISEASES OF THE CERVIX 


JAMES Rosert M.D., AND R. M. H. Power, M.D., 
MONTREAL, QUE. 
(From the Wards and Research Laboratory of St. Mary’s Hospital) 


HE cervix uteri is a halfway ‘‘stop’’ between two important high- 
ways. It is frequently the repository of the defects and weakness 
of both of these. It is influenced by the physiology and pathology of 
both of these avenues of approach. It is a barrier to infection, often 
suffering much in its defense of the sanctum uterinum. Unfortunately, 
it is situated in the very middle of the ‘‘silent area’’ of the pelvis— 
that territory bounded above by the peritoneum and below by the 
perineum, in which gross and grave pathology can, and does, exist 
without causing symptoms.! This area, being part of the visceral field 
of the body, is almost devoid of tactile nerve endings (just as other 
intracorporeal viscera) and therefore pain—that announcer of physical 
ills—is quiescent in the pelvis, and disease may take hold and advance 
to incurable proportions before the victim is aware of its presence. 
! The painlessness of cervical disease is proverbial. The delicate cervical 
eolumnar lining, set upon a functionally unchanging substratum of 
fibromuscular tissue, is in contrast to the ever changing uterine mucosa 
which sheds most of its sins of defect every month and renews its 
vitality with pregnancies. The cervical glands retain the surface 
sears of battle, the uterine mucosa easts them off—even the major 
sears of pregnancy. The cervical glands, racemose and deeply bur- 
rowing, become harbingers of infection by becoming retention cysts, 
and inflammatory disease of the fibromuscular tissue influences the 
superimposed protective columnar or squamous cells, producing in 
these either hyperfunction or hyperplasia, or both, and, if the process 
is more destructive, we find a loss of these protective surface epithelia 
and the initiation of erosions. Long-continued inflammatory irritation 
may at any time change controlled hyperplasia into uncontrolled 
invasion which spells cancer. 
To understand the pathology of inflammatory diseases of the cervix 
and the consequences which follow from these, one must know the 
minute histology and physiology of this organ. 


\ HISTOLOGY AND PHYSIOLOGY OF THE CERVIX 


Unlike the uterus, the cervix has no highly specialized intermediate 
cellular structure such as that in which the endometrial glands are 
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always imbedded. The racemose, deeply burrowing, cervical glands 
are imbedded in common e¢lay, an ordinary fibromuscular tissue, dif- 
fering in no particular manner from similar structures in other parts 
of the body. This fibromuscular tissue has several functions to perform. 
It acts as a nucleus into which the supporting tissues of the pelvic 
floor find an anchorage, thereby allowing freedom of movement to the 
superimposed uterine body. Movement to this portion is essential to 
the proper performance of its highest function. Second, the cervical 
fibromuscular tissues act as a sphincter to the uterine contents./ To 
permit wide dilatation of this sphincter without undue destruction, 
the muscular element must greatly outweigh the fibrous element, 
thereby permitting of an elasticity which would be otherwise impos- 
sible. This normal proportion of muscular (sphineteric) and fibrous 
(supportive) tissues is frequently altered, always to the detriment of 
the muscular element, by errors in development, abnormal puerperiums, 
infection, newgrowths and age. 

Musculofibrous tissue of the cervix differs in its pathology in no 
particular sense from similar tissues elsewhere in the body, except 
owing to the presence of two factors: the influences brought to bear 
by being invaded by glands, and the influences of the functional 
phases associated with procreation. 

The glands of the cervix are a protective mechanism; they are con- 
stituted by digitations of a common duct lined by a single layer of 
tall columnar cells. These are mucous goblet cells, in which normally 
the tall cell has a nucleus near the base and an open end toward the 
lumen, like the cup of a tulip. Below these is a layer of flattened 
cells constituting the so-called basement membrane. Normally, the 
quantity of secretion is just sufficient to fill the cervix with a tenacious 
stringy plug which protects the uterine cavity from invasion. It 
flows slowly like a glacier. This plug liquefies, when in contact with 
the acid secretion of the vagina, and acts further as a lubricant to 
this canal. The reason for the digitations of the cervical glands is 
found in the desire to increase the extent of functioning surface and 
thereby lessen the function of each individual cell. It is a maximum 
of function with a minimum of exposed surface. Unlike the endo- 
metrium, the cervical tissue has a permanency which may act to its 
own detriment. The uterine mucosa, by shedding its surface, also 
sheds many of its diseases, as will be pointed out in another paper by 
me. The cervix retains the sears which it cannot heal by the ordi- 
nary corporeal reparative processes. The processes associated with 
procreation come but slightly, if at all, to its aid. The cervix under- 
goes slightly transitional changes with menstruation, and marked 
hypertrophy, inereased vascularity and glandular function during 
pregnancy, with regression during the normal puerperium, but 
it has not the happy faculty of casting off the scars of this maelstrom 
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of cellular disturbance. It must depend upon the general recuperative 
properties of the body as a whole for its reversio ad integrum. The 
tissues of the genital tract suffer from a state of unrest, a flow and 
ebb, that may affect other parts of the body, but to a much less degree, 
This state of flux may operate to the advantage, or disadvantage, of 
the affected tissues. But it is often productive of pathologie states, or 
it may greatly modify these when they are present. 

Inflammatory changes of the cervix may be simple or special, acute 
or chronic, or they may spend themselves chiefly upon the cervical 
elandular structures affecting the fibromuscular layers minimally, or 
they may affect these component tissues in the reverse order. 

‘ General.—Most inflammatory cervical diseases begin as an acute proe- 

ess and degenerate into chronic catarrhal states. Others are acute 
and short-lived. ‘ It is characteristic of acute mucous membrane dis- 
eases that, when they end abruptly, they leave a minimum of change 
in tissue or function. Chronic inflammatory disease, on the other 
hand, is productive or destructive, according to its intensity relative 
to the body reactions.\\ Productive inflammatory diseases, that is, the 
more chronic processes, express their production in either hyperfune- 
tion or hyperplasia. The destructive types produce loss of tissue, ex- 
pressed as erosions or ulcerations. ' 

There are other functions which initiate productive changes in the 
cervix, essentially causing enlargement of the fibromuscular tissues, 
chiefly with minor incidental, or major accidental, changes in the 
endocervical epithelium. These are the cervical hypertrophies of 
pregnancy without normal retrogressive changes in the puerperium, 
leaving a permanently enlarged cervix usually associated with cystic 
disease. Other productive’ cervical diseases may arise out of the 
stimulus of corporeal fibroids. \ These, of course, simulate a pregnancy, 
causing hyperplasia of all the tissues as in pregnancy. After all, 
fibroids are the barren woman’s children.’ ‘When the uterus has pre- 
pared the functional endometrial and allied changes repeatedly with- 
out issue, fibroids develop as a pseudopregnancy.’ The influence upon 
the cervix is frequently quite similar. Such hypertrophic changes 
when not followed by retrogression, as in the normal puerperium, 
result eventually in a large, hard cervix, which, when associated with 
cystic disease, may assume large proportions. Since this is most com- 
monly the aftermath of an abnormal puerperium, the cause, or causes 
which inhibited the reduction usually also affect the uterus, causing it 
to remain in a state of chronic subinvolution, thereby remaining globu- 
lar, tender, large, superimposed upon a cervix similarly affected. In 
fact,\the condition of the cervix is being recognized more and more as 
the index of the state of the uterus, and this applies as much to the 
mucosal as to the fibromuscular changes. Such conditions of the 
cervix should be distinguished by the name of ‘‘chroni¢ interstitial 
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eervicitis,’’ as contrasted with purely catarrhal endocervicitis, in 
which the disease is restricted wholly, or chiefly, to the glandular 
structures. 

\Acute Catarrhal Endocervicitis—Acute catarrhal endocervicitis may 
arise from any acute infection of the cervical glandular surface. It 
may occur independently of pregnancy or as a result of the trau- 
matism of labor. ‘The common agents of acute and chronic disease 
are the gonococcus, the streptococcus and the long-continued irritation 
of trichomonas with its associated symbiotic organisms. The former 
is, in the vast majority of instances, merely a surface and subsurface 
infection, producing hyperfunction and eystic degeneration, owing to 
duct constriction and round-celled infiltration. The secretions are 
usually purulent, but may later be merely superabundant or even 
show no appreciable departure from the normal.! The postpartum 
cervical changes incident to an acute infection were described by me* 
where a streptococcal film is frequently seen over the cervix in the 
early days following delivery. As chronic endocervicitis is the eom- 
mon sequela of an abnormal puerperium, a few lines devoted to the 
subject may be enlightening. 

‘It is variously estimated that from 50 to 70 per cent of women 
show a chronic endocervicitis following pregnancy.’ I was one of the 
first to draw the attention of the medical profession to this abnor- 
mality. It is not surprising that it is so frequent. The condition of 
the cervix and its mucosa immediately after labor, especially after 
first labors, cannot but cause one to respect the great recuperative 
power of damaged tissues in the puerperal state.’ When one sees the 
ecchymotic endocervix, torn from its moorings, frequently hanging 
like a veil, bloody, bruised, and lacerated, and the fibromuscular 
tissues torn, divulsed, gray and necrotic by counterpressure from 
pelvic bony structures against the presenting part, we repeat, one is 
struck with admiration at the recuperative power of the puerperal 
woman.’ A repeated examination five or six weeks later, in a large 
number of eases, shows the miracle. But the miracle is seldom com- 
plete. ‘The fibromuscular structures, like all mesoblastic tissues of 
the body, have a larger recuperative power than a more highly spe- 
cialized tissue. Consequently, the glandular tissues suffer more and 
recover less of their high specialization.’ 'Columnar surfaces are the 
ereat weakness of the body. It is from these that most diseases find 
their portal of entry, or local permanency, so that local infections of 
their surfaces have a faculty of becoming chronic, irritative and 
vitiative of normal functions. 

The diseases of the nasal mucous membrane bear a close resem- 
blance to those of the cervix uteri. 


*AMERICAN JOURNAL OF OBSTETRICS & GYNECOLOGY 16: 339, 1928. 
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Chronic Endocervicitis—The picture of chronic endocervical disease 
from a microscopic standpoint varies greatly with its intensity and 
duration. In the mildest form there is merely increased activity of 
the surface columnar epithelium; chiefly that part nearest the cervical 
canal is most profoundly affected. The deeper one recedes from 
the canal into the digitations of the glands, the more normal the 
columnar cells become. This is quite the commonest picture. 

The Hypersecretive Types of Endocervicitis—I£ we examine the 
eolumnar cells more closely near the canal, we find that the goblet 
part of the cell, that is, its free margin, is more ragged, and is ex- 
pelling huge quantities of mucus (Fig. 1). The nucleus has moved 
away somewhat from the base of the cell, and may occasionally ascend 
as far as the middle, leaving a clear space underneath it. Tinctorially 
the nucleus does not stain so deeply. A drop of this cervical seere- 
tion, pressed between a slide and cover slip, shows a most impressive 


Fig. 1.—Showing to the right marked hyperfunction of the columnar cells, with des- 


quamation of the cells by a sort of explosive excess of function. 


picture of thousancs of mucous masses shaped either as clubs, sausages, 
or ovoids, lying in a stream of thinner matrix, with their long axis in 
the stream line. Each globule has a surface of higher tension which 
causes it to retain its shape until this is dissolved. These globules are 
highly granular, and are very beautiful and highly refractile. They 
may be easily mistaken for the highly refractile eneysted types of 
trichomonas. But their arrangement in streamline fashion at once 
affords a differentiation. In the more advanced and more intense 
chronic infections, this state of hyperfunction expressed as hyper- 
secretion may cause a complete explosion of the secreting (Fig. 1) 
cells, with or without attempts at repair in the deepest basal (Fig. 
2) membrane. In still other more acute stages, a wholesale blight 
may affect all the columnar cells, causing them to be cast off in a 
state of partial disintegration, not only of the surface, but of all the 
deeper glands. Secretion is not a prominent feature of this stage, 
rather destruction captures the attention. 
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Hyperplastic Type of Catarrhal Endocervicitis—In other eases, hy- 
perplasia of the glandular linings becomes the predominant feature. 
This may spend itself chiefly upon the glandular elements affecting the 


Fig. 2.—Catarrhal endocervicitis. Note the duplication of columnar lining. The 
more superficial layer is being desquamated by the deeper layer under the stimulation 
of disease. The underlying tissues are edematous, 


\ Fig. 3.—Subacute inflammation of the endocervical tissue. There is round-celled 
J infiltration, great vascularity and inordinate multiplication of the columnar cells that 
are often multinucleated and syncitial in character. 
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fibrous tissue minimally. Hyperplasia of the glandular elements re- 
sults in a many layered covering, instead of a single layer (Fig. 3), 
In many instances, this gives rise to a heaping up of tissue in which 
secretory function is partially, or totally, lost and cell energy seems 
to spend itself chiefly in division. These can so closely approach a 
cancerous stage as to qualify as precancerous, a vague term without 
justification. The cell division may affect either the columnar cells 
or the squamous covering. These two types of cells may so revert to 
their embryonic characters as to be indistinguishable. The columnar 
cells lose their columnar mucus-secretinge characteristics, and the 
squamous cells cease to be keratinized, become active, and the sur- 
face cells are shed before they can become adult as in the normal 
state. The underlying fibromuscular stroma is usually but slightly 
affected by the mild infection. 


send 
Fig. 4.—A polyp of cervical canal, showing catarrhal changes in the columnar 


covering cells, edema of the fibrous core and multiplication of blood vessels, a vascular 
edematous polyp in which both supporting and special cells are involved in a vascular 
hyperplasia. 


Acute Interstitial Cervicitis—It will be readily understood that the 
division of cervical diseases into catarrhal and interstitial, and into 
acute and chronic types, is a purely arbitrary one for descriptive pur- 
poses. These types pass insensibly from the one into the other. But 
the division is one that is generally accepted for similar disease proc- 
esses In other parts of the body. 

Where the inflammatory attack spends itself upon both the lining 
and the deeper tissues (predominantly postpartum cases) in addition 
to the mucosal changes, described above, one finds diffuse round- 
celled infiltration of the deep tissues, with the development of large 
cervical polyps (Fig. 4), frequently much pendunculated, with an 
infected, desquamated surface at certain points, and a loose edema- 
tous fibrous core. Thrombophlebitic changes are frequent and conse- 
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quent diapedesis or large venous hemorrhages may occur, not infre- 
quently followed by sloughing. Cystie disease of the glands usually 
oceurs only in the chronic state. 

Chronic Interstitial Cervicitis—This is usually the result of an in- 


fection following full-term labor or abortion. The characteristic elini- 


-— 


Fig. 5.—Showing eroded surface and multiple cystic disease of the cervical glands, 


with pressure degeneration of the lining cells. This is at the external os. 


cal signs are an inordinately large cervix, the result of chronie sub- 
involution, with numerous nabothian cysts, which greatly add to its 
bulk (Fig. 5). 

Owing to the hyperplasia of connective tissue and the frequent col- 
lections of lymphocytes resembling lymph nodes developed, we think, 
from the reticular tissue lining the lymph spaces, fibrous constriction 
of the ducts of the racemose glands occurs, and retention cysts occur 
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as a consequence of secretory pressure. When the intracystic pres- 
sure equals the cellular secretory pressure, then secretion ceases and 
regressive atrophic changes occur in the lining epithelium, causing 
all degrees of flattening and frequently complete atrophy of the lin- 
ing cells. The contents of the cysts may vary from thick tenacious 
mucus at first, later, purulent, or inspissated white mucus, or liquid 
clear contents. These different results are the consequence either of 
the type of infection, or of the duration of the cysts. 

There is one feature of this cystic disease that has not been realized. 
This is the frequency with which the cervical glands at the internal 
os are affected. Cystic degeneration ot the glands at, or near, the 
external os are visible and therefore frequently described, but cystic 
disease of the internal os with partial occlusion of the canal and im- 
perfect drainage are very frequent occurrences, in fact, almost as 
common as the discreet type, but of infinitely more interest because 
these can arise from both an ascending or a descending infection. 
The great frequency of old cystic disease of the internal os has an- 
other interest. In a descending infection of tubercular origin there 
are certain points of predilection or sedimentation where the disease 
metastasizes. Notably one of these is the region of the internal os. 
Perhaps it is imperfect drainage which determines this. Doubtless 
there is always delay at any constriction and the internal os is a very 
decided constriction of the uterine cavity, and, where stasis occurs, 
circumstances favorable to deranged function and infection must 
follow. Cystic disease of the internal os, now recognized as a very 
common condition, has a profound effect upon treatment which will 
be dealt with at a later period. 

‘ Ectropion.—Ectropion, commonly described as erosion, cervical ulcers, 
et cetera, is a reddened area about the external os, usually concentric 
with it, varying in size from a small area the size of a five-cent piece 
to an extension that may involve the whole portio.! Although mostly con- 
centric with the external os, it may involve chiefly the anterior lip in 
an anteverted, or the posterior lip in a retroverted and retroflexed 
uterus. These differences of spread are accountable to degrees of vas- 
eularity. The origin of ectropion is interesting. It can never exist 
without antecedent endocervicitis from which it springs, and it can- 
not be cured without first or simultaneously curing the endocervicitis. 
Endocervicitis is primarily an infection, usually a chronic one ab 
initio, or degenerating into a chronic state from an acute one. Infee- 
tion determines blood to the part, which, if prolonged, leads to the 
development of new capillaries. This congestion leads to certain de- 
fects of function, which expresses itself in hyperfunection (leucorrhea) 
or hyperplasia (division) or both. Hyperplasia does not necessarily 
have to be accompanied by hyperfunction, so that grave states of 
endocervicitis may be devoid of signs of leucorrhea. When congestion 
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has gone on for a considerable period, it leads to hypernutrition or 
deranged nutrition. The changes described above under chronie en- 
docervicitis now develop. It is only a matter of time before the 
squamous epithelium, covering the portio, begins to feel the effects of 
this congestion, and the part that will feel it most forcefully will be 
the tissue in the immediate neighborhood of the canal, namely, the 
external os. The basal layer of the squamous epithelium here begins 
to multiply under the stimulus of hypernutrition. As the division 
is speeded up, the cells have not time to become adult, imbricated and 
keratinized before they are pushed off by the press of new eells. 
The result is a reddened area made up of granulation tissue composed 
of embryonie squamous cells. This process gradually, but very slowly, 
extends to give rise to an increasing area of ectropion. If one exam- 
ines such a section microscopically, beginning from a normal portion 
of the cervix and thence gradually approaching the region of the in- 
ternal os, one finds the squamous layer gradually losing its thick 
keratin layers, and the whole covering growing thinner until at the 
margin of the ectropion there remain only the basal layers, arranged 
as deeply staining vertical cells with a layer or two of embryonie cells 
covering these. Further on, only a single layer remains, and, still 
further, even this disappears, leaving only occasional islands of cells 
of squamous origin on a granulating, small-celled infiltrated surface. 
Islands of highly modified squamous cells may still be found here and 
there, especially in the neck of the glands which open onto the surface. 
It is from these that recovery takes place when effective treatment 
has been applied. 

It may be stated with assurance that the common teaching that 
under inflammatory stress columnar covering may replace squamous 
epithelium over an area of ectropion is not only wrong theoretically, 
but also wrong in our experience. Our specimens were taken entirely 
from the total hysterectomies at operation. The vagina was washed 
out with a gloved hand only, and liquid green soap. Immediately 
after the operation the uterus was opened lengthwise, examined, 
recorded, and a strip about 144 em. thick was then taken from the 
fundus to the portio, and immersed immediately in bichromate of 
mercury in formalin. In the majority of cases this strip was cut in 
one section. If too long for section, it was cut across above the in- 
ternal os and its continuity was maintained on two slides instead of 
one. Under these most favorable conditions, where tissue was not 
more than one hour out of the body before being hardened in its 
easily penetrated strips, it can be definitely stated that normally 
squamous cells end abruptly where columnar begin. The transition is 
from one definite type to the other in a clear-cut line (Fig. 6). In the 
normal there is no room for any doubt on this point. Second, squamous 
lining normally dips down into the gullets of those cervical glands 


1060 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


which open onto the squamous portion. This is for protection of the 
more delicate columnar lining. Third, there is no definite line 
where columnar lining ceases in the region of the external os. It 
varies in the height it may invade the cervical canal in different in- 
dividuals. Fourth, columnar epithelium never replaces squamous 
epithelium where the underlying soil is hostile to the more hardy 
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Fig. 6.—Normally the transition from squamous to columnar cells 


_ Fig. 7.—Where cervical glands open on the portio, the more hardy squamous lining 
dips into the mouths of the glands to protect the more delicate, highly specialized 
columnar lining. 


squamous covering. Where squamous cells cannot survive, it is not 
possible that a more delicate columnar cell could accommodate itself. 
Under certain circumstances of change, linear arrangement of the 
basal layer of a squamous covering may simulate that of columnar 
cells which are undergoing hyperplasia: But this cannot be inter- 
preted, by any stretch of the imagination, into an interpretation of a 
replacement of squamous by columnar cells. We repeat, such a con- 
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tention is not only illogical, but contrary to experience. Wherever 
there is much surface contact with externals, nature interposes squa- 
mous epithelium as the safest guard, and the transition from squa- 
mous to columnar surfaces is proportionate in degree to the diminu- 
tion of these contacts. This is a general rule of physiology. Columnar 
surfaces, and transitional epithelia, on the other hand, under the in- 
fluence of irritation and frequent contacts, can become hardened and 
stratified to resemble a squamous covering, but serration and other 
features are generally absent. The cervical canal and the distribution 
of its cellular elements will repay a consideration. The eanal varies con- 
siderably in shape and size under varying cireumstanees. Normally, it is 
fusiform, small at top and bottom with a slightly wider center trans- 
versely to the body. The anterior and posterior walls lie in contact, 
each with its frondlike arborvitae arrangements of its folds which by 
their inclination faver downward drainage. The glandular elements 
penetrate more deeply into the substratum and are more numerous 
near the external os. A few open onto the portio. Glandular ele- 
ments grow less penetrating and with fewer digitations, the nearer one 
approaches the internal os. The glands are set in adult fibromuscular 
tissue. One does not encounter the specific interstitial cells of the 
endometrium until well beyond the internal os, and as soon as one 
meets these cells, the imbedded glands change immediately into spe- 
cifie uterine tubules. 

The depth of tissue involved in glandular invasion at the internal 
os is singularly thin, and, in abnormal states, is frequently eystie. 
One can readily see how easily the region of the internal os ean be 
injured and cicatrized by inflammation or traumatism, where eglandu- 
lar recuperative power must be slight where it is so scant. 

Under inflammatory disease the canal gradually widens. In nullip- 
arae and virgins this widening involves chiefly the middle portion. 
The internal and external orifices are more resistant, owing to their 
greater protection by the uterus above, and by the squamous cover- 
ing below. The result is a craterlike enlargement of the canal with 
stasis of secretion or blood. At postmenstrual periods stasis increases 
the effect of infection. Eventually the periphery of the external os 
becomes secondarily involved in ectropion and the os widens spon- 
taneously. Presumably similar changes take place at the internal os. 
It is common experience to find both the external and the internal ore 
open widely when one ecauterizes nulliparas or virgins where pro- 
longed cervical disease has been present. That the cervical disease 
eventually invades the endometrium by extension upward, we have 
abundant proof, which will be reserved for another work. That it 
produces ectropion by extension downward admits of easy demonstra- 
tion. The surface layers of the endometrium, however, remain im- 
mune to this upward extension, owing to their desquamatien and re- 
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newal at each menstrual phase. The upward extension of chronie 


endocervicitis is limited to the deep layers of the uterine mucosa. 
CAUSATIVE AGENTS 


There are immediate and contributing agents. The immediate agents 
are of course microbic. These are chiefly streptococcic, but also gono- 
coecic, trichomonas symbiosis, and rarely of other types. Contributing 
factors are of the greatest importance. Of highest frequency, of course, 
are the results of full-term labors and septic abortions. In the former, 
the traumatic and disruptive influences are the agents which supply 
the favorable soil. But defective drainage during the recovery stage 
lends an additional disadvantage. When a woman lies supine, the 
vagina drains uphill at an angle of about 35 degrees. As a conse- 
quence, the traumatized cervical mucosa lies in a cesspool of lochia, 
from which, after forty-eight hours postpartum, many strains of mi- 
croorganisms can be cultivated. Each succeeding pregnaney adds its 
quota to the initial invasion. Careinoma of the cervix is a rarissima 
avis In the nullipara. It is a disease restricted to the parous woman. 
One might almost say, uniformly so. The cause lies not in accidental 
tears of the cervix, but in the irritation of a chronic endocervicitis or 
its consequent ectropion. Tears of the cervix play no part in this 
process, except as a contributory factor in exposing the delicate cervical 
mucosa to traumatism, or in making it more easily accessible to in- 
fection. A great deal too much importance has been attributed by 
clinicians to cervical tears. Their repair is a matter for profoundest 
consideration, not only as regards the dangers, but also owing to the 
almost complete futility of the operations that are commonly used for 
this purpose. Another contributory cause is found in that type of 
individual whose mucous membranes are all susceptible to overgrowth, 
tonsils, adenoids, intestinal and endometrial. By heredity, or acquisi- 
tion, they are prone to develop disease of the mucous membranes. 
Other chronic diseases which lower the general resistance may be 
strong contributing factors in the development of cervical disease. 

SYMPTOMS AND SIGNS 

The symptoms of endocervicitis are local, extensive and general. 

In the nonpuerperal state, acute endocervicitis produces at first 
leucorrhea, copious and purulent: Later, there frequently develops a 
feeling of weight in the pelvis. Menstruation may be retarded and 
then prolonged and profuse. How much of these last symptoms may 
be due to involvement of the endometrium and appendages, which may 
develop by extension, it is impossible to tell. Pain, in uncomplicated 
inflammatory cervical disease, is conspicuously absent. Extension fre- 
quently takes place to the endometrium, which is not diagnosable 
until the appendages are reached. Pain now becomes a conspicuous 
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symptom. Local or general peritonitis of a mild or severe degree 
follows. Every acute case tends to become chronic in time. Ocea- 
sionally spontaneous cure follows immediately upon the acute stage. 
General symptoms of malaise, backache, loss of appetite, indicative of 
a toxemic state may or may not follow. Occasionally, though for- 
tunately rarely, general blood infection, without appreciable involve- 
ment of the pelvic organs other than the cervix, may develop, causing 
a general septicemia without localization, or multiple involvement of 
synovials, endocardial, pleural, meningeal and lymphatic. Pyemia is 
rare. 

In the acute puerperal state there are all degrees of activity. In the 
majority, the disease remains a local involvement of the cervical 
mucosa and its lacerations. There are no distinguishable symptoms 
in the early days of the puerperium. The appearance of the cervix 
after the third day, described in a previous article and lecture before 
the Philadelphia Obstetrical Society, shows an edematous state, fre- 
quently with a film, a streptococcal membrane over the visible part of 
the cervical canal. This may be easily wiped off. Symptomatieally, 
however, one finds that the puerperal temperature does not remain 
normal, There is a daily rise to 99° or 100° F., over many days, with 
a total absence of pain. This is indistinguishable from a low grade 
pyelitis, or an inconspicuous pelvie thrombophlebitis. Forty per cent of 
cases of pyelitis are pain-free. Pelvic thrombophlebitis may be suspected 
but cannot be diagnosed, except by its mechanical complications. So the 
mildly febrile pain-free cases in the puerperium may be either acute endo- 
cervicitis, pyelitis, or thrombophlebitis. In about 90 per cent of cases the 
correct diagnosis will be endocervicitis. It is not advisable to expose the 
cervix and confirm the diagnosis. The cervix is retarded in its in- 
volution, as is also the superimposed uterus. This applies equally 
to the ligamentous structures. Extension of cervical disease may be 
by continuity of mucous membrane, or by the lymphatie channels. 
In the former type, pain due to peritoneal involvement is frequently 
late in development, often involving weeks, with the interval of only 
comparative well-being. May we outline a recent case the better to 
illustrate this important, and all too frequent sequela of labor? 

I was called in consultation to see a ease which had been delivered in hospital 
one month previously. Her labor and puerperium had been clinically absolutely 
normal, and symptom-free. She went home on the twelfth day. Ten days later, 
she had a severe pain in the pelvis, midline, which subsided after one-half hour. 
Two days later a similar attack developed. This was repeated two days later, but it 
did not subside this time. Her doctor sent her back to hospital. When I saw her, 
she had an acute abdomen limited to the lower half, with exquisite tenderness es- 
pecially over the right side. Naturally, owing to the recent labor, one thought of 
pelvic complications. Vaginally and rectally nothing but a fullness in the pelvis with 
great tenderness on imparting movement was elicited. Leucocytes 22,000. There 


had been nausea and vomiting in the last six hours. Appendicitis could not be ex- 
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cluded, but pelvic peritonitis was suspected. The abdomen was opened along the 
right rectus. The appendix was free in its proximal two-thirds, but was involved 
secondarily between two swollen, indurated tubes, curved each about its ovary. The 
appendix was liberated and removed and the abdomen closed. The patient made an 


uninterrupted recovery. There was absolutely no history of gonococeal infection. 


It is now becoming more and more recognized that such ascending 
infections of a mild streptococcal nature are exceedingly common, 
They are insidious and slow in development. They have been of 
frequent occurrence in my experience. Smears showed only strep- 
tococci. Most of these are mistaken for gonococeal disease. They run 
a similar, but milder course usually. Sterility may follow, but not so 
consistently as in gonococcal disease. In the cases where the endo- 
cervicitis spreads by lymphatic extension, the first sign of involvement 
of the peritoneum usually comes on during the early puerperium. A 
sudden severe state of pain in one or the other lower quadrant, more 
frequently the left, usually leaves no diagnostic doubt. There is ten- 


derness and a sudden rise of temperature which subsides under ap- 


propriate treatment. 

Examination, both bimanually and by exposure of the cervix, of 
all puerperal cases five to eight weeks postpartum, should be a routine. 
Under these circumstances endocervicitis will reveal itself by a pro- 
longed loehia, followed by a copious leucorrheal discharge, probably 
a degree of subinvolution of both cervix and uterus, very likely tender 
uterosacrals and backache. On exposure the cervical mucosa secretes 
a tenacious clear or semipurulent plug. The canal is more patulous 
than normal and the mucosa has an unhealthy edematous, pale red 
appearance. In the chronic state, which is by far the most common 
type that one sees, the patient usually complains of a leucorrhea of 
long standing, but growing progressively worse. In young girls and 
nulliparas, this may be the only symptom. On examination there is 
a velvety feel about the os which is characteristic of ectropion. When 
this is present the external os assumes proportions of patulousness 
that are unusual in nulliparas. When the condition has not reached 
the stage of ectropion, one frequently finds the external os closed, but, 
on opening it with a forceps, a great quantity of tenacious mucus 
from a largely dilated, craterlike canal is obtained. 

The ectropion, when present, may be slight or extensive, but rarely 
exceeds a ten-cent piece in size, in these cases. It is red, granular, 
and bleeds when cleansed. 

In multiparas the process is usually much more extensive. Each 


yreenaneyv and labor adds its quota of exacerbation. The leucorrhea 
preg 


becomes more abundant and more troublesome during pregnancy. 


The patient may complain of backache, fatigue, and poor health. That 
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poor states of health may be due to this ‘‘cervical tonsil’’ is con- 
firmed by the great improvement which follows upon effective treat- 
ment of this condition. 

There are two types that are easily distinguished. In the first, the 
disease is confined almost exclusively to the involved mucous mem- 


brane and its ectropion, chronic catarrhal endocervicitis. In the second 


ROS 


Fig. 8.—A, Surface erosion of the edematous, hemorrhagic type without much 
round-celled or leucocytic infiltration. B, The same magnified; note absence of cover- 
ing columnar epithelium and great vascularity. 
type, the cervix as a whole is involved, chronic interstitial cervicitis. 
This distinction is of paramount importance. There are intermediate 
cases, but generally speaking, they fall conveniently into these two big 
groups. 

Endocervicitis with Ectropion in Nulliparas—-The cervix is more 


yatulous than normal. There is a copious, clear, tenacious discharge ; 
fon] 
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oceasionally this is white with mucous corpuscles, or even semipurulent, 
The mucous membrane of the canal is occasionally pale and edematous, 
or red and granular; sessile or pedunculated polyps may fill the visible 
portion of the os (Fig. 8). The area of ectropion may be extensive, 
usually concentric; granular and bleeding points are frequent when 
the surface is cleaned. Frequently a large vessel will emerge from 
the granular ectropion and course outwardly to the periphery. These 
sometimes assume large proportions. At other times the outer margin 
of the ectropic area presents one of two characteristic pictures. In 
the one, there is a blueness at the periphery as if there were venous 
congestion below the thin squamous margin. In the other, there is a 
white rim of heaped-up epithelium surrounding the ectropion as if 
sugar-coating had been applied. These differences arise out of dif- 
ferences of congestion and lack of balanced desquamation. 

When the cervical canal is invaded for treatment, its irregularities, 
owing to enlargement and sessile overgrowth, become apparent, and 
dilatation of the internal os is frequently so wide as to give the im- 
pression of passing insensibly into the uterine cavity without definable 
limit to the canal. 

These findings of irregularity in the cervical canal, owing to over- 
growth of epithelium, may vary greatly in degree. In many eases 
the endocervical infection will spend itself chiefly in hyperfunction 
expressed in an abundant discharge. The difference is one inherent 
in infection and local resistance. 

Chronic Cervicitis—This is a disease of the parous woman. It is a 
sequence of an abnormal puerperium, whether full term or post- 
abortum. The distinguishing features of this disease lie in the large 
dimensions of the cervix, its hardness and its associated cystic involve- 
ment. It is a disease of multiparas, in which, owing to involvement 
of all the cervical tissues in infection, or owing to some general 
debilitating cause or causes, the normal involution of the cervix has 
been incomplete.’ The dimensions vary considerably from a slight en- 
largement to proportions that fill the vault. Hardness is a charac- 
teristic. Nabothian cysts are the rule and frequently stand out as 
sagolike bodies over the portio. The cervical canal is tortuous, 
eranular, and hard. Everything seems fibrous. The uterine body is 
similarly involved in a state of chronic subinvolution, as evidenced by 
a large globular symmetrical, usually tender corpus. This condition is 
frequently described in textbooks as ‘‘chronic metritis,’’ ‘‘chronic 
‘arteriosclerotic uterus.’’ Endocervicitis and 


fibrosis uteri’? and ‘ 
ectropion usually accompany the cervicitis but these may not be 
prominent. 

It is mest important to distinguish the cases that are dominantly 
endocervical from those that are dominantly cervical, because the 


treatment is essentially different. 
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DIFFERENTIAL DIAGNOSIS 


The differential diagnosis of inflammatory diseases of the cervix 
from other conditions lies essentially between advanced cases of 
chronic inflammatory disease and incipient carcinoma. We know of 
no rule, except clinical experience and biopsy. 

The insidiousness of the change from inflammatory disease to new- 
growth cannot be better illustrated than in the records of St. Mary’s, 
where, in the pursuit of this work, two eases of unsuspected carcinoma 
of the cervix were found in the microscopic study of uteri removed 
by total hysterectomy by the authors, in the past year, roughly, some- 
what over 2 per cent was found in 90 cases. Two others were placed in 
the category of precancerous hyperplasia, a rather loose term to desig- 
nate overgrowth with solid masses filling the acini, but no evidences of 
breaking through the normal external glandular boundaries. 

TREATMENT 

The whole of this treatise has for its object a plan to outline a logical 
treatment of inflammatory cervical diseases. The conclusions that are 
about to be expressed are based upon a studious knowledge of path- 
ology and a wide clinical experience. It is an expression of very firm 
convictions. 

The subject may be dealt with most convincingly under three 
headings. 

1. Nonsurgical treatment. 
2. Surgical treatment. 


3. The influence of a residual inflammatory cervical disease upon 
pelvic operations. 


1. Nonsurgical Treatment.—There are very few forms of treatment 
of the inflamed cervix that offer any hope of recovery or even amelio- 
ration other than the thermocautery. Prior to its introduction, the 
medical profession leaned strongly to preparations of tincture of 
iodine, earbolic acid and other escarotics. Later, diathermia and 
‘Elliot’? enjoyed a vogue. These have been abandoned for the more 
rapid, more controllable and more effective electric thermocautery. 

It is chiefly to the efficacy and limitations of this presently universal 
treatment that we wish to draw particular attention. Thermocautery 
is a very effective form of treatment when properly applied in suitable 
cases, especially if one does not wish to destroy cervical function. 
Where, on the other hand, one wishes to destroy function, the matter 
is quite another affair. Under these circumstances, cautery must be 
deep and thorough, or, if the cautery knife be used, it must go deep 
enough to destroy all the glandular tissue. Thoroughness is here the 
keynote. 

However, in those more numerous cases where cautery is used to re- 
establish normal cervical function, the limits of this form of treatment 
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are very circumscribed. An excellent result can be anticipated only 
in those cases that are mild, and limited chiefly to the surface epi- 
thelium lining the cervieal canal: chronie catarrhal endocervicitis. It 
is most effective in nulliparas, and in early treatment after each de- 
livery. It becomes progressively less effective the more widespread 
the disease, the deeper it has involved the cervical stroma, and the 
greater the organic departure of the cervix, as a whole, from its 
normal size and consistence. 

It has been stated, in the subject of pathology, that in the ereat 
majority of the milder cases the pathologic changes are more pro- 
nounced at the canal surface, and that the glands are more normal 
the deeper one recedes into the cervical parenchyma. This can be 
demonstrated in a very large percentage of chronic mild or recent 
subacute inflammatory implantations. This is just the opposite of 


_ Fig. 9.—Cautery points used by authors in the cure of chronic catarrhal endocer- 
vical lesions. The instruments are heated only at the extreme one-half inch. The 
shank is never more than warm. Natural size. 


what happens in the endometrium, where the surface sheds its diseases 
but allows them to become permanent in the deeper layers. The cervix, 
therefore, conforms to the general rule of tissues. The uterus is the 
exception, owing to its special function. 

Now, it is just in these mild chronic cervical canal diseases in nullip- 
aras and in recent subacute infections that treatment has proved most 
effective. In such cases logical treatment destroys the surface layers, 
and allows the deeper-set normal glands to regenerate a new lining, 
which they will do, most effectively, if not destroyed. A minimum of 
scar tissue is caused by such treatment. In nulliparas, one should be 
eareful not to cauterize the external os overvigorously where there 
is no ectropion. Where, on the other hand, there is ectropion, 
there is no such risk because the larger the area of ectropion, 
the more will the external os be patulous and soft. In cauter- 
izing the canal it is not necessary to cleanse the canal of mucus 
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with caroid or other solvent. In fact, fluid in the canal is a great 
advantage, for, when it boils, it distributes the heat equally and gen- 
erally over all the interstices of the canal, so that there is no necessity 
of bringing the cautery point into contact with the canal epithelium 
at all. When the canal presents a whitish or parboiled appearance, 
the treatment has progressed far enough. Treatment so effected will 
not produce a pocketed and tortuous cervical canal, because the heat 
is evenly distributed. Frequently, in the next ten days, a thin cast 
of the canal is shed or the necrotic tissue is disintegrated, leaving a 
pink healthy mucosa. Care not to constrict the external os is effected 
by using the cautery type as illustrated below (Fig. 9), where only the 
wire top is heated. In these cases especially, but preferably in all 
eases, the cautery should be introduced cold, having previously ascer- 
tained the degree of current necessary to effect a dull red heat. The 
objects of the cauterization are not only to destroy the diseased 
cervical mucosa, which is the seat of irritative hyperfunction or hyper- 
plasia, but also to destroy the subjacent hyperanemia and hypervas- 
eularity, which can be done effectively only by a dull penetrating heat. 
A white heat will not only just scar the surface, but will destroy the 
platinum points. With proper care these delicate nasal cautery points 
will last for years. One minute of careless white heat melts the 
platinum, and destroys the whole instrument. If ectropion has de- 
veloped, this should be treated by radical tracings from the os out- 
ward to, and beyond, the margin of the ectropion. This again should 
be done in a dull red heat, by a fine knifelike platinum point. The 
knife should move slowly over the surface and should penetrate only 
about 14, of an inch, but slowly enough to coagulate the supernumerary 
subjacent blood vessels. When larger, discrete vessels emerge from, 
and course over, the area toward the periphery, these should be de- 
stroyed with a finer cautery point, at their point of egress. Similarly 
nabothian cysts should be punctured and the contents caused to boil 
with prolonged contact. Sterile paraffin is then applied to the cervix 
and vagina. Douches are not begun until twenty-four hours after 
cautery. Their efficacy is questionable, but they are generally used. 
The pressure should be minimal, and lactic acid, 2 drachms to the 
quart, is very effective. 

Cauterization of the cervix should be done as soon as convenient 
after cessation of a menstrual period. By choosing this time there will 
be less bleeding, better healing, and less disturbance of the succeeding 
menstrual phases. If treatment is instituted after the middle of the 
intermenstrual period, the subsequent menstruation may be greatly 
advanced, together with an increase in duration and quantity. In 
cases where there is much edema of the cervical lips and an unhealthy 
pale appearance of the area of ectropion from uterine allergy, cardiac 
disease, or other cause, the efficacy of cautery may be greatly reduced. 
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Complete restoration of normal function should be effected, together 
with pearly whiteness of the ectropic area, in about thirty days. Any 
disease of the appendages, chronic or otherwise, is a contraindication 
to cautery. Vaginal and vulvar infections should receive appropriate 
treatment before applying cautery to the cervix. 

Cautery of the cervix is contraindicated in gonorrheal disease, ex- 
cept where it is confined to the cervix, a rare condition and a very 
difficult one to determine. However, I have seen two cases of gonor- 
rheal septicemia, and one of gonorrheal inflammation of the inter- 
osseous membrane of the forearm, cured by cautery of the cervix, 
where there had never been any peritoneal symptoms or palpable 
disease of the adnexa. Acute and subacute cervical infections may 
act as a tonsil, constantly infecting the pelvis with successive bouts 
of peritonitis and involvement of the appendages. Articular disease 
may not infrequently owe its origin to an infected cervix. There is a 
certain risk in cauterizing such cases, but it may be undertaken with 
caution when the metastatic state is grave, and seems to warrant it, 
and where the cause and effect have been established beyond doubt. 
Pelvic abscess after cautery, where an unrecognized appendage dis- 
ease or a virulent infection is present in the vagina, is not common, 
but always a possibility. The writer once saw a virulent streptococcie 
septicemia with a rashlike scarlet fever follow upon a mild cauteri- 
zation. 

2. Chronic Cervicitis—We wish to emphasize not only the inade- 
quacy, but also the harmful results, that may follow deep cautery of 
the cervical canal with a large cautery or cautery knife, extending 
from 144 to % inch in depth, in the hope of reducing a large hard 
cystic cervix. In the first place, pathology shows the futility of this 
procedure, and in the second place, it so cicatrizes the cervix that 
dilatation at subsequent labors may be greatly inhibited or impossible. 
Cautery of this heroic type tends to produce cervical cicatricial trans- 
verse bands with irregular pockets of secretion, tending to aggravate 
the progress of the original disease. Cicatricial disease of the internal 
os, Where the mucosa is normally very thin, may lead to hematometra 
and pyometra. There is no cure for such a large fibrous cervix. Its 
bulk will greatly reduce after menopause, natural or artificial. Prac- 
tically all types of cervical inflammatory disease rapidly improve after 
the menopause, with the cessation of the congestion and flow of 
menstruation. 

3. Surgical Treatment.—Surgical treatment for the cure of inflam- 
matory disease is an ostrichlike subterfuge. It removes the disease 
from the scanning eye, but it bottles it up in the canal. It is almost 
impossible to remove all the diseased mucosa by the deepest coning 


out during amputation. Drainage is frequently blocked and healing 
is frequently only by secondary intention. Amputation of the cervix, 
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for the cure of endocervical disease, is as dead as the dodo in the 
larger clinics, but is still all too frequent in the smaller centers and 
hospitals. 

But the worst features are the two complications which so frequently 
follow upon the cervical operations in the presence of endocervicitis. 
These are (1) late septic hemorrhage and (2) lack of primary union. 
How frequently one sees women enter the hospital in comparatively 
good health for a very ‘‘simple’’ operation upon the cervix! On the 
eighth to the twelfth day, and sometimes later, septic, uncontrollable 
hemorrhage follows which resists packing and secondary suturing, and 
yields only to two or more transfusions. Before its arrest the patient 
is reduced to a very critical state and anxiety is written plainly on 
the surgeon. And following upon this or without its antecedent, septic 
hemorrhage, the whole wound separates and heals by granulation, 
frequently complicated by a thrombophlebitis. For years I have 
lectured against cervical amputations and cervical repairs in the pres- 
ence of chronic mucosal disease. If a repair is deemed necessary, 
owing to tears (undue importance is attached to these) and there is 
an associated endocervicitis, this latter ought to be cured first by ap- 
propriate methods, and, if cure by cautery is impossible, owing to some 
cause described in the foregoing paragraphs, then repair should be 
superseded by something less dangerous and more efficacious. 


THE INFLUENCE OF A RESIDUAL INFLAMMATORY CERVICAL DISEASE 
UPON THE RESULTS OF OTHER PELVIC OPERATIONS 


The residual cervix in these cases may act in the same manner as 
would a subacute or chronic gonorrheal case, only with a stronger 
tendency to produce postoperative septic hemorrhage and thrombo- 
phlebitic and lymphatic invasions. We are just beginning to displace 
the teaching that gonorrhea is a disease sui generis. It has much in 
common with the more common and usually more penetrating lesions 
of the streptococcus, especially when the latter has reduced its viru- 
lence to the level of the average gonococeal strain. 

To show the trend of thought in the past few years, one has but to 
eall to mind the general adverse reaction to leaving a uterus or cervix 
when dealing with gonorrheal disease of the genital organs. True, 
operations are infrequent in such conditions. But even today such 
operations have to be undertaken occasionally, for pain and economie 
reasons. Experience has taught us that a clean sweep is to be ad- 
vocated, that is, the removal of all columnar surfaces. Why? Because 
the residual mucosa may be a constant infected tonsil to the pelvie 
system. We know today, that many low-grade ascending infections, 
indistinguishable from gonorrheal disease, are of streptococcie origin, 
whether they are postpartum or not. Thrombophlebitis is a much more 
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common complication of pelvic operations when the cervix remains 
than when it has been wholly removed, because, in the vast majority 
of instances, thrombophlebitis is a disease of a subacute nature arising 
out of a chronie or subacute mucosal disease. <A little study of results 
will confirm this. This angle of the problem is fully dealt with in the 
authors’ recent work Total Versus Subtotal Hysterectomy.* Chronic 
inflammatory disease of the cervix usually improves after removal of 
both ovaries, but in conservative operations upon these appendages, 
followed by a subtotal hysterectomy, the diseased cervix frequently 
postoperatively develops a vitiated function, to the great disturbance 
and annoyance of the patient. In the past three months I have had to 
remove the cervix in three cases after supravaginal hysterectomy, 
where an anterior or sequent disease of the cervix set up unpleasant 
intolerable symptoms. These are partly due to the nutritional changes 
initiated chiefly by subtotal hysterectomies. Destruction of the cervix 
at the first operation, or its removal by a more radical procedure, 
would have obviated the sequelae. It is most removed from our wishes 
to advocate difficult operations with which the operator is not familiar 
or in which there resides a large element of conservative fear. But 
other less dangerous means should be adopted to eliminate the cervical 
postoperative hazard. What procedure should be advocated? Always 
the one that is best suited to the combined welfare of both patient and 
surgeon. This must always remain an individual personal question. 
3ut let us not close our eyes and ignore the hazard. It must be met, 
squarely and fairly in the interests of both patient and doctor. The 
truth is summed up by the confidential statement of a surgeon to me: 
“It is very comforting to both patient and surgeon when the cervix has 
been rationally dealt with and most comforting when that menace has 
been successfully removed.’’ 
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“OPERATIVE TECHNIC OF VESICOVAGINAL FISTULAS 
JOSEPH HALBAN, M.D., VIENNA 


N THE course of years I have had occasion to perform about eighty 
| operations for vesicovagina¥ fistula, exclusive of sixty cases operated 
in the Wieden Hospital to be published shortly by Mestitz. This rep- 
resents a considerable number, if we take into consideration the decrease 
in the number of fistulas due to improved obstetrics and the perfection 
of operative gynecologic technic. A series of one hundred and more 
fistula operations, such as have been reported by previous authors 
(Simon, Salzer and even larger series by Emmet, 400 cases, Fritsch, 
Kiistner, Bozeman, each 200), are no longer within the individual ex- 
‘perience of any single operator.’ 

My earliest experiences in this field were in the period of my assistant- 
ship at Schauta’s clinic. The methods then employed were quite dif- 
ferent from those of today. The patients were fastened in the knee- 
chest position to the Bozeman’s fistula table. We used bronze wire 
suture material inserted and tied with a special instrument. The technie 
has been considerably simplified. We now operate in the ordinary 
lithotomy position and use fine catgut. To a certain extent each opera- 
tor must develop individually and each operation enriches his expe- 
rience. Today, I approach a fistula operation with great optimism 
and with the expectation of obtaining a primary cure in the overwhelm- 
ing majority of cases, providing certain experiences are evaluated and 
certain definite principles are adhered to. 

It is a great pleasure and satisfaction to a surgeon to cure a fistula, 
especially at the first attempt. Failure means torture both for the 
patient and for the operator. One ean appreciate what a blessing the 
present-day methods have brought about in view of such martyrdom as 
occurred in the beginning of fistula operations (Defenbach operated 18 
times; Wutzer 30 times). The good results are due to the simplification 
of the teehnie and adherence to three basie principles: 

1. Extensive exposure of the fistulous area. 
2. Mobilization of the base of the bladder. 


Correct suture. 


1. The exposure of the field of the fistula is accomplished by the cor- 
rect application of posterior and lateral retractors. If the vagina is 
narrow or the perineum is high and rigid, or if the fistula lies deep in 
the vaginal funnel as so frequently ocenrs in those fistulas that 
result from gynecologic operations, such as hysterectomy, the following 
procedure is absolutely indicated. An initial episiotomy or a unilateral 
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or even bilateral Schuchardt incision is made which facilitates the 
approach tremendously. The principle of thus widening the vulva was 
already emphasized by Jobert de Lamballe; but the deep vaginoperineal 
incision according to the technie of Schuchardt is as a rule far pref- 
erable, offering an additional advantage in the eases of adherent fistulas, 
as we shall see below. 

2. The base of the bladder can be adequately exposed only if it is 
sufficiently movable. As a result of the original causative traumatie 
factor (forceps, ete.), we find not only tears of the bladder wall but 
also injuries extending deep into the parametrial and paravaginal 
tissue, causing dense sear formation so that the entire base of the 
bladder ean be adherent inferiorly and laterally. Therefore it is ab- 
solutely necessary, and this was known to the earliest operators, to 
liberate the sears immobilizing the base of the bladder, and thus re- 
store its mobility. Stretching of the scars by means of bBozeman’s 
hard rubber plugs is only of historie interest. It is so much simpler, 
surer, and quicker to separate them bluntly with the finger or with a 
cutting instrument. If necessary this can be done through a supra- 
pubie ineision (Bardenheuer). 

Still better and simpler is the procedure of Schauta who recommended 
a vertical incision external to the labium majus through which he 
proceeded to free adhesions by blunt dissection paravaginally up to the 
os pubis, or if they were fixed to the periosteum of the os pubis, he 
freed them with a raspatory. If the adherent scars are less extensive 
and in the vicinity of the fistula rather than in the paravaginal tissue, 
such an accessory incision will not be necessary, and they may be sep- 
arated in the course of the exposure of the base of the bladder. Formerly 
I used the paralabial incision of Schauta considerably, with good 
results. Latterly, as a result of my experiences with vaginal opera- 
tions for carcinoma, I have arrived at what I consider a simpler and 
better method, which I have described in my book on Gynecclogical 
Operations, page 398. On the scarred side or even both sides, I make 
a Sehuchardt incision and then dissect upward with the finger along 
the mesial wall of the levator ani, which permits an easy separation of 
the entire scarred area from the levator ani and from the symphysis 
mesially. If the scarry strands are too dense, a raspatory or a scissors 
ean be used. Excessive bleeding is exceptional; if it occurs, temporary 
packing with Stryphnon gauze is usually sufficient as the bleeding is 
almost always parenchymatous anc. there are no large vessels in this 
vicinity. The entire lateral wall of the bladder is thus rapidly and 
easily mobilized and facilitates the mobilization of the floor of the 
bladder, so essential for bladder suture. The Schuehardt incision has 
thus an javaluable double advantage in severe eases. It makes the 
fistulous field accessible and the extensive separation of paravaginal 
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sears laterally possible, thus facilitating the lateral mobilization of the 
bladder. If the vagina is particularly ample and the fisiula easily ex- 
posed, the Schuchardt incision may be avoidable. It is then sufficient 
to make an ineision in the lateral vaginal wall where the levator ani 
approaches the vagina, and from this point to proceed along the inner 
surface of the levator to the scars and then separate them. For dif- 
ficult cases I can only repeat my most earnest recommendation of the 
Schuchardt incision and the separation of the lateral wall of the blad- 
der from the levator ani. 

Mobilization of the base of the bladder itself is occasionally difficult, 
particularly in those fistulas resulting from hysterectomy. In these 
eases the fistulas are high up, usually just underneath the sear which 
closes off the vagina cranially, that is, in the vicinity of the searry funnel. 
Such fistulas are adherent to this sear, and it is obvious that they can 
he sufficiently exposed only by a free dissection of the portion of the 
floor of the bladder behind them. In this not uneommon variety of 
fistulas, the scarred vault must be split transversely, separating the 
anterior from the posterior vaginal wall. Great care must of course 
be exercised to injure neither the bladder nor the rectum. If the sep- 
aration is sueeessful, a finger is carefully inserted into the sac-of- 
Douglas and separates the posterior surface of the bladder from the 
anterior surface of the rectum. It does not matter if the peritoneum 
is opened; there is almost never an infection. One can then draw 
down that portion of the bladder base which lies behind the fistula, 
in effect what Jobert de Lamballe called ‘‘ glissement’’ or ‘‘locomotion’’ 
of the bladder, exposing it for the correct placing of the sutures. It 
is obvious that the portion of the bladder base anterior to the fistula 
must be exposed as well, a much easier task. Small movable fistulas 
in the middle of the vagina can be healed by the old method of freshen- 
ing of the margins. I have practically abandoned this procedure, and 
I expose the fistulas extensively according to the prineiple of flap- 
splitting (dedoublement of the French). This is in most eases easily 
possible if we stick to the principle which I have laid down for the 
dissection of the vesicovaginal fascia, to wit: that the fascia is per- 
mitted to remain on the bladder and separated with the latter from the 
vagina. One thus remains in the correct anatomie plane, mobilizing the 
bladder safely and easily. If the fistula is high in the vaginal vault, 
the mobilization of that part of the base of the bladder which lies behind 
the fistula is accomplished as I have described above. 


It remains a basie principle to expose and mobilize both the anterior 


and posterior portions of the base of the bladder. 

It is immaterial whether one utilizes a euff of vaginal mucosa or not 
(Fiith method). Those authors who believe that the turned-in vaginal 
euff contributes to the closure of the bladder are certainly in error. 
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On the other hand, it is not necessary to be concerned about the edges 
of the fistulas and to try to freshen them. The Fiith method is appli- 
cable only for the simplest cases. If the fistulous opening is very large 
or considerably adherent, the construction of a vaginal cuff does not 
come into consideration. In these cases we must attempt the most ex- 
tensive exposure of the floor of the bladder. 

3. I believe that there is only one correct way to place the bladder 
sutures, with the best chance for primary union. That is, to ignore 
the fistula itself entirely in the placing of the sutures and to sew the 
anterior and posterior portions of the floor of the bladder right over 
the fistula. These two portions with their attached vesicovaginal fascia 
are united by fine catgut sutures in areas uninjured by scars or dis- 
section, usually about 1 em. from the margin of the fistula. One may 
bury this with a second row, useful but not necessary. The vaginal 
mucosa may, if desired, be sutured over this. This is quite imma- 
terial as far as the result is concerned. Oceasionally it may be easier 
to place the sutures sagittally rather than transversely. The tension is, 
however, usually less in the latter and it is thus preferable. The essen- 
tial point is to sew healthy bladder wall to healthy bladder wall, taking 
about half the thickness in the suture and not too close to the fistula. 
I think this is the basis of the good results obtained with Fiith’s opera- 
tion. The preservation of a vaginal cuff itself plays no rdle but it 
necessitates sewing the bladder farther out, and this works out well. 

Ever since I have convinced myself, as a result of personal experiences 
and oceasional failures, that the principles in the treatment of fistula 
operations that I have mentioned above are basic, I have had excellent 
results and have undertaken the operation of even very difficult and un- 
favorable cases with the greatest optimism, The principles are not new 
and are recognized by most authors. They can, however, be followed more 
easily by observing technical details that I have pointed out above. One 
can thus get primary results better than our previous ones. 

Fiith reported 68.2 per cent cures (Kleefisch), Franz over 78 per cent, 
Schulte over 71 per cent. By following the foregoing rules these results 
‘an doubtless be surpassed. 

Undoubtedly, exceptional cases occur requiring exceptional methods, 
as for instance, flap plastics, or the utilization of the uterine fundus, 
or the cervix for covering, ete. The more one adheres to the principles 
described, the less frequently will unusual procedures be necessary; 
even severe and unfavorable cases can be cured by simple suture of the 
bladder. I have not included in these observations those vesicovaginal 
fistulas with defects of the urethra or of the bladder sphincter. Such 
cases require quite special measures for cure, not within the scope of 
this communication. 


CONTRIBUTION TO THE PROBLEM OF HEREDITY 
OF ENDOCRINE DISORDERS 


Jutius Bauer, M.D., Vienna, AUSTRIA 
(From the Department of Internal Medicine of the General Polyclinic) 


iy HAS not escaped the attention of previous authors that hereditary 
factors were of great significance in the etiology of diseases of the 
endocrine glands. There are numerous observations and indications 
in the literature of this fact. It is not our purpose at this time to 
stress this phase, and we refer the reader to the comprehensive ex- 
position of this subject by Berta Aschner! working in our division. 
In this report it was definitely established statistically that in families 
in which Basedow’s disease occurred, simple goiters were found more 
frequently than the normal expectancy and vice versa in families in 
which simple goiters occurred; hyperthyroidism was more frequent than 
the average, i.e., that there was a genotypic relationship between the two 
illnesses. 

/It is well known of most of the endocrine illnesses, that they ean 
appear frequently in one family, be genotypically determined. Among 
these are myxedema, Addison’s disease, hyperfunction of the adrenal 
cortex with intersexuality, precocious puberty, acromegaly, pituitary 
dwarfism, ete. The marked hereditary factor in obesity, diabetes 


mellitus and in rare cases of diabetes insipidus is also well known.’ 


The modern science of heredity no longer considers the investigation 
of the special type of hereditary transmission the primary problem, but 
instead, lays its emphasis on the detailed study of the smallest inheritable 
factors, the so-called genes, together with the establishment of other 
phenotypic manifestations. ' Disease, of course, cannot be inherited, 
only a particular anlage which can result in various phenotypic mani- 
festations as a result of diverse endogenous and exogenous influences. 
‘The investigation of these various conditions and the discovery as to 
what really constitutes this inheritable anlage seems to me at present 
to be the chief problem in the study of human heredity{ Perhaps 
some examples will illustrate the point: 

Case 1.—Gina. No. 2618. <A thirty-six-year-old woman with typical Basedow’s 


disease, diffuse struma with thrill. Pulse 132. Basal metabolism rate plus 75 per 


cent to plus 99 per cent. Mother also had Basedow’s disease. The child of this 
patient died two days after birth and had a large congenital struma. 

This case illustrates beautifully the statement by Aschner cited above in reference 
to the inheritable disease anlage and its disposition to the formation of goiters with 


or without hyperfunction. 
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Case 2.—M. 8S. No. 6270. <A child of six years with typical infantile 
myxedema which had been recognized for some time. The child was being given 
thyroid extract constantly with the expected therapeutic result. The paternal grand- 
mother had died of carcinoma of the thyroid. 

This case seems to show that a peculiarity, one might say a biologic inferiority, 
of thyroid is transmitted in this family, in one case leading to early infantile 


> 


deficiency and in another, to malignant disease.2 


CASE 3.—No. 5893. This history deals with two brothers of whom one had 
acromegaly with enlargement of the sella tureica and the other a malignant tumor 
of the pituitary which had resulted in bitemporal hemianopsia, optie atrophy and 
obesity and for which he had been operated upon. The daughter of the acromegalic 
was excessively obese. The nineteen-year-old son of the other was a eunuchoid, ex- 
tremely tall and fat, with the characteristic hair distribution. 

Again we are confronted with the diverse phenotypic end-results of a pathologie 
hereditary predisposition, influencing the hypophysis in the direction of various dis- 
eases. This is another example of the biologic inferiority of the organ in question. 


CASE 4.—M. C. Hospital admission No. 7395. A woman of thirty-five vears 
with severe diabetes mellitus. The mother died at fifty-six years of age of Addison’s 


disease, and the maternal grandmother had had diabetes. 


CASE 5.—E. von G. Hospital admission No. 5884. A woman of thirty-six years 
with all the symptoms of Addison’s disease, probably not of tuberculous origin. 
The father had diabetes and years ago had had an operation for tumor of the 
testicle. 

The above observations point toward the fact that illnesses of various endocrine 
glands may alternate in one family in a remarkable way. Only sufficient 
analogous material would permit our drawing definitive conclusions. Nevertheless, 
such observations remind us to pay more attention to this type of material in the 
future. 

Case 6.—T. K. Hospital admission No. 7157. <A girl of twenty was admitted 
with very extensive hypertrichosis of the face, the breast, the abdomen, back and 
thighs. Considerable obesity and struma were present. There were no other criteria 
for the diagnosis of a tumor of the adrenal. Menstruation was perfectly normal. 
Two maternal aunts had been operated upon for Basedow’s disease. Two cousins 
of the mother suffered from extreme obesity. 

This case is closely allied to Cases 4 and 5 and requires no further discussion. 

Case 7.—V. W. Hospital admission No. 6703. A woman of thirty-one years 
complained of a severe alopecia. In addition, she had quite a mustache and a 
hypertrichosis of the legs, also a struma, a hypoplastic uterus and she was sterile. 
The mother of this patient had had similar alopecia for twenty-five years and had 


had an operation for struma. 


It is obvious that this rare anomaly of hair distribution has nothing 
to do with the goiter. This anomaly of the definitive peripheral end 
organ is one of the signs of what I have ealled ‘‘endocrine stigmatiza- 
tion’’ of a constitutional variant, having a general influence on the 
entire hormonal regulatory system. Sometimes this strikes the gland 
of internal secretion itself, sometimes its peripheral sphere of activity. 
* The hereditary relationships of eryptorchidism are of particular 
interest in this connection. This dystopia of the testicle, a retarda- 
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tion in development, is occasionally found in a number of members of 
the same family. In addition, it shows quite unmistakable connec- 
tions with other genotypically conditioned, that is, constitutional dis- 
turbances in such families. It is not a mere coincidence to find vari- 
ous disturbances of sexual differentiation in the members of the fami- 
lies of cases of cryptorchidism. These may ke eunuchoids in whom 
the gonads persist in an infantile state, or retardation of development 
of the gonads secondary to pituitary influence or anomalies of the 
psychosexual constitution, for instance, various forms of perversion. 
It would seem, then, that the gene responsible for the development 
and ripening of the testicle must, in some way, be integrated in an- 
other complex of genes which have different functions to fulfill, never- 
theless representing a common biologic unity. On the one hand, we 
are dealing with those anlagen responsible for normal sexual differen- 
tiation. On the other hand, there are obvious relationships between 
eryptorchidism and constitutional obesity.® As I have repeatedly re- 
marked in more detail,* the assumption seems indisputable that the 
anlage of obesity is to be understood in this sense, that an individual 
left to his automatic regulation acquires a more or less excessive in- 
crease in weight in the form of an excessive fat deposit which fact is 
inevitably predetermined in the germ-plasm. This genotypic prede- 
termination to obesity shows its end-results en various organs con- 
cerned with fat production and the regulation of its deposit. Among 
these are the fat-storing mesenchymal tissues, a series of glands of 
internal secretion regulating such storage and certain portions of the 
vegetative nervous system. The gonads belong to the circle of organs 
affected by the pathologie disposition to obesity. It is thus, and thus 
only, that we can understand why retardations of development and 
other constitutional disturbances of the gonads are not infrequently 
found associated with constitutional obesity, without the necessity of 
attributing the obesity directly to the disturbances of the gonads. It 
is much more likely that it is the expression of an outranking genop- 
athy and belongs to the category of those constitutional variants 
which we have designated as endocrine stigmatization. The following 
family histories illustrate this point: 

Case 8.—A. H. Hospital admission No. 5792. Thirteen-year-old boy with 
abdominal dystopia of the right testicle. Father was a transvestist and sadist, wears 
lingerie, ete., and a corset. Both the father and grandfather are heavy drinkers. 

CASE 9.—E. F. Hospital admission No. 5197. Ten-year-old boy with right 
eryptorchidism and obesity. Within the next two years, there was spontaneous 
descent of the testicle. The father of this boy had a very late development and 
noticed pubic hair only at the age of eighteen. His genitals were always considered 
ridiculously small. The mother was a short, fat woman, weighing 90 kg. The 


brother was fat and weighed 5 kg. at birth. 
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CASE 10.—G. R. Hospital admission No. 7293. Forty-one-year-old woman 
with marked constitutional obesity, weighed 124 kg. Both parents and a sister were 
obese. The son was also extremely fat and had a eryptorchidism. 

CasE 11.—W. G. Hospital admission No. 4750. Seven-year-old boy, left- 
sided eryptorechidism. This boy was not obese. The father has marked obesity, 
though not tall, weighed 109 kg. Numerous instances of obesity in the father’s 
family. Mother weighed 80 kg. 

CASE 12.—R. 8S. Hospital admission No. 5277. Ten-year-old boy, right-sided 
eryptorchidism, obesity; fat distribution typical of a eunuchoid of this age. The 
father, paternal uncle, and six of eight paternal aunts were markedly obese. One 
of these had a son with a typical pituitary dwarfism, without obesity. A cousin 


had had an operation for cryptorchidism at the age of ten. 


The preceding case histories are only a fraction of the material that 
we have observed in recent years. Because of the relatively small 
number, they prove nothing and can lead to no definitive conclusions, 
The sole purpose of these notes is to focus the attention of authors to 
the highly interesting relationships between heredity and the endo- 
erine glands and to stimulate them to collect sufficient material, so that 
at some later time an impeccable statistical evaluation will be possible. 
However, I feel that one conclusion is justified : that it is impossible 
to ignore the facts gleaned from the study of heredity or to practice 
endocrinology without a detailed knowledge of heredity.‘ 
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A COMBINED OPERATION FOR COMPLETE HYSTERECTOMY 
SAMUEL H. Geist, M.D., New York, N. Y. 


HE respective merits of abdominal supravaginal hysterectomy and 

complete hysterectomy have been the source of considerable diseus- 
sion for many years. It seems agreed that there is a slightly greater 
risk to the patient when a complete operation is performed, though 
Goodall has recently published a very excellent report, with no opera- 
tive mortality. In addition to the question of greater operative mortality 
and morbidity, other problems involved in the decision to perform either 
a complete or a supravaginal hysterectomy are of importance. The pos- 
sibility of overlooking a beginning cervical carcinoma while slight is 
still a danger, and the subsequent development of a carcinoma in the re- 
tained cervix, especially when it is lacerated or eroded while infrequent, 
does occur. Furthermore, a cervix, the site of a persistent inflammation, 
should be removed. The ‘‘coning out’’ of the cervical mucosa alone is 
not as complete a procedure as the actual removal of the diseased organ. 
in other words it is of advantage in many eases to do a complete rather 
than a supravaginal operation. 

Richardson has clearly pointed out the indication for both vaginal and 
abdominal complete hysterectomy. He stressed that in properly seleeted 
vases a skillfully executed total hysterectomy by the vaginal route is a 
decidedly less formidable procedure than is the same operation performed 
with equal finesse by the abdominal route. He also states that ‘‘in the 
nulliparas, complicated pelvie pathology tremendously increases the 
technical difficulties.’’ In addition even in women with roomy vaginas, 
extensive and dense abdominal adhesions render the vaginal route un- 
suited for hysterectomy. In the presence of large ovarian neoplasms of 
solid or eystie type, the vaginal method is also inadvisable. Fibroid 
tumors when lazer than a four months’ gravidity, while they may be 
removed by moreellation, offer considerable technical difficulty. The 
vaginal approach also precludes the proper inspection of the abdominal 
eavity. From this array of facts one must conelude that while vaginal 
hysterectomy is a procedure that must be part of the surgical repertory 
of every gynecologist it is limited in its applicability. However, the dis- 
advantage of the abdominal complete operation impels us to develop a 
technie that will facilitate the procedure and reduce to a minimum the 
disadvantages encountered. Goodall has tabulated the disadvantages of 
abdominal complete hysterectomy as follows: 

1. Greater time expended at operation than for supravaginal hysterectomy. 

2. Greater skill required. 

3. Greater blood loss. 
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4. Greater danger to vital organs. : 
5. Greater difficulty if the pelvic organs are fixed deeply in the pelvie cavity or 
if the patients are too obese. 


An analysis of the above tabulations leads us to the conclusion that the 
cause of these disadvantages lies in the difficulty of removing the cervix 
by the abdominal route from its parametrial and vaginal attachments, 
and also in the difficulty of obtaining proper hemostasis in this region. 
Even in eases where the cervix is fixed intraabdominally as a result of 
inflammatory processes, or where adherent retroperitoneal cervical fi- 
broids or adnexal masses are present, the cervix can be more readily 


operation would help solve the problem, obviating the difficulties out- 
lined by Goodall and simplifying the procedure so that gynecologists 
could approach the operation of complete hysterectomy with less relue- 
tance. 
TECHNIC 

The first stage of the operation is similar to that of a vaginal hyster- 
ectomy. The preparation preferred is thorough iodinizing of the vulva, 
thighs, perineum, and vagina. <A circular incision is made cireumscrib- 


Fig. 1.—Illustrating circular incision about the cervix with mucosal cuff turned down 
over cervix, and liberation of the bladder from the cervix. 

liberated and the parametria and uterine vessels more easily tied by the 

vaginal than by the abdominal route. It occurred to me that a combined 
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Fig. 2.—Vaginal cuff completely closed, bladder freely liberated. Anterior culdesac 
incised. 


Fig. 3.—Posterior culdesac opened, sacrouterine ligament and parametrial tissue ligat- 
ed, cut, and anchored to the vaginal wall. Suture placed about uterine vessels. 
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ing the cervix, leaving a cuff of vaginal mucosa about three-fourths of an 
inch wide. This is dissected free so that it can be united in front of the 
cervix with a running stitch thus covering the infected cervix, which 
must subsequently be delivered through the abdominal eavity. The 
bladder is pushed upward and the uterovesical peritoneal fold is exposed 
and opened (Figs. 1 and 2). The posterior culdesae is also widely opened 
(Fig. 3). Sutures are passed through the posterior portion of the para- 
metrium, one on eaeh side, catching the uterosaecral ligament which is cut 
and freed from the cervix. A second suture is passed through the para- 
metrium above this ligament up to the uterine vessels and the tissue 


Fig. 4.—Appearance of pelvic floor with the abdomen open after completion of 
vaginal procedure. Anterior view of uterus showing liberated exposed cervix. The 
bladder dissected free and the uterine vessels tied. 


severed. This may be unnecessary at times if the parametrium is not 
voluminous. The uterine vessels can now be ligated with either one or 
two ligatures on each side and cut close to the cervix (ig. 3). This 
completes the vaginal procedure except for fixing the parametrial and 
sacrouterine stumps into the posterior vaginal edge (Fig. 3). The open- 
ing in the vaginal mucosa may now be diminished in size by a few inter- 
rupted sutures. A large iodoform packing is placed in the vagina up to 
the everted vaginal mucosal cuff. The patient is now placed in Tren- 


delenburg position and prepared for laparotomy in the routine fashion. 
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On opening the abdomen the conditions which could not be readily 
handled if the vaginal operation was continued, such as adhesions, large 
uterine tumors or ovarian neoplasms, can now be readily taken care of. 
The infundibulopelvie ligaments are ligated and cut and the round liga- 
ments also. We now find the uterus attached by a few shreds of tissue, 
usually a small strip of peritoneum on either side and some bundles of 
connective tissue, 1.e., the untied upper portion of the parametrium 
(Figs. 4 and 5). These are easily cut usually without ligation and the 


Fig. 5.—Illustrates the condition of the pelvic floor after completion of the vaginal 
procedure, Uterus drawn forward showing the liberated cervix, the cut and ligated 
sacrouterine ligament and parametrium, 


uterus can be lifted out of the abdomen. The vaginal gauze is removed 
from below and two narrow strips of iodoform gauze are passed into the 
vagina on a passer and the abdominal ends of the gauze placed one in 
each parametrial extraperitoneal space for drainage. If the vaginal 
opening is still large it ean be made smaller by a few sutures. The pelvie 
peritoneum is closed and the abdominal wall sutured in the usual 
fashion. 

This method makes the access to the uterine vessels simple when an 
involved inflammatory case or a retroperitoneal or intraligamentous 


growth prevents easy exposure. The additional time required is negli- 
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gible. The combined operation which I have had the opportunity of 
doing only twice took but little more than one hour in both instanees, 
In one ease the patient had huge fibroids, one cervical in situation, and 
in the second ease bilateral diseased adnexa adherent to the Douglas 
peritoneum were present. It is even possible when the posterior vaginal 
mucosa is incised vaginally to free such growths more readily than from 
the abdominal side. While the procedure seems to me to offer much, 
my experience is so limited that I must ask other gynecologists to try it, 
improve it, and I hope confirm my belief in its advantages. 


100 East SEVENTY-FOURTH STREET 
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UTEROTUBAL INSUFFLATION IN THE MACACUS RHESUS 


A Meruop or ASSAYING PHARMACOLOGIC AND HORMONAL EFFECTS ON 
TUBAL AND UTERINE ContTrRACcTIONS. A PRELIMINARY REPORT 


Artuur H. Morse, M.D., New HAven, Conn., AND 
I. C. Rupin, M.D., NEw York, N. Y. 
(From the Department of Obstetrics and Gynecology, Yale University 
School of Medicine) 


ROBLEMS essentially mechanical and physiologie which have arisen 

during uterotubal insufflation in women appear to be capable of 
elucidation by studying the results of the application of the same pro- 
cedure in the monkey. The experimental solution of the physiologie 
problems depends upon whether contraction waves of the intact 
uterus and tubes of the monkey can be recorded on the kymograph 
in a way similar to their clinical demonstration and upon the com- 
parison of these waves with contractions exhibited by the surviving 
excised genital organs. If this is possible, it should provide a method 
of assaying in vivo physiologic effects of certain oxytocic, antispas- 
modie and other pharmacologic substances commonly employed in 
clinical medicine. 

The present study was undertaken to determine whether this method 
of investigation is feasible and also to note possible changes in rate and 
amplitude of the tubal and uterine contractions at various stages of 
the eyele. Incidentally it was felt that certain phenomena observed in 
the human during uterotubal insufflation might also be checked and 
possibly explained. 

At the outset we were confronted with finding the most practical 
method of exposing the cervix. Dickinson’s observations from a study 
of thirty adult monkeys showed that the human and simian portio 
vaginalis bear marked similarities. For cervical inspection alone, the 
use of Dickinson’s modification of the Cushing double-blade nasal 
speculum sufficed. However, this instrument encroached upon the avail- 
able space to such an extent as to interfere with the manipulations re- 
quired for uterotubal insufflation. In order to provide adequate ex- 
posure and better to visualize the cervix we resorted to the use of small 
rectangular, ribbon retractors to draw back the anterior and posterior 
and also the lateral vaginal walls. 

In our experiments the animal anesthetized with nembutal given sub- 
cutaneously is placed in the knee-chest position on a triangular block, 
the cervix is exposed and each lip is grasped by an Allis clamp earry- 
1087 
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ing three or four teeth. The cervix of our parous animals could then 
be readily pulled downward to the introitus. As was first noted by 
Sir Arthur Keith and later by Clark and Corner, Dickinson and 
others, there projects from the anterior or ventral wall of the cervix 
of the macaque a firm polypoid-like projection, the colliculus. This 
projection into the cervical canal, as has been emphasized by Dickin- 
son and Engle, offers a definite obstacle to the passage of any instru- 
ment and it defeats all attempts at introducing a cannula into the 
uterine cavity. In order to overcome this difficulty we exposed the 
colliculus by splitting the cervix bilaterally nearly to the upper border 


| 


monkey. Knee-chest position. Cervix drawn downward. 
following bilateral trachelotomy. 


Fig. 
Colliculus exposed by retraction of cervical lips 
Probe indicates course of canal above colliculus. 


of the projection. These incisions are associated with surprisingly 
little bleeding, and so far it has been unnecessary to pass sutures for 
hemostasis since momentary tamponading has been sufficient to con- 
trol the relatively slight oozing. Some days after operation, the 
bilaterally cleft cervix resembles the bilaterally lacerated cervix of 
the human being and makes possible repeated insufflation without 
occasioning appreciable bleeding. 

In the first monkey operated upon in this fashion a tampon was 
inserted into the vagina and was retained for several days. This 
prevented the adhesion of the raw surfaces so that a subsequent in- 
troduction of the cannula for insufflation was accomplished with rela- 
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tive ease. In the next experiments a bilateral trachelotomy immedi- 
ately exposed the upper border of the colliculus. A fine probe which 
was then introduced showed that, in the animals employed, the length 
of the uterus from the external os to the fundus varied from 414 to 
5144 em. The length of the body was a little greater than that of the 
cervical canal. A somewhat coarser probe was next passed to dilate 
the uterine opening sufficiently to permit the insertion of the uterine 
cannula. The preliminary dilatation we have found to be unnecessary 
through the procedure of grasping the colliculus with a tenaculum 
and pulling it downward. This straightens out the canal and exposes 
the opening which is easily entered by the insufflation cannula. The 
procedure has been adopted as routine and facilitates the experi- 
mental work considerably. 

The cannula used is about one-third the width of the instrument 
commonly employed in the human female, and has ample perforations 
in the tip to permit the free outflow of gas. The tip of the cannula is 
introduced within the uterine cavity for a distance of not more than 
114 to 2 em., the rubber or metallic acorn expansion serving to main- 
tain an air-tight adjustment. The apparatus for insufflation is the 
same as that employed in clinical gynecology and is gauged for a 
maximum pressure of 220 mm. He.* 

An additional obstacle to the experimental project was the resist- 
ance encountered at the uterine ends of the tubes. It was found 
necessary to employ in some instances a pressure level of 200 :220 mm. 
He several times, and each time to maintain the high pressure for 
several minutes, before the uterotubal tone was reduced sufficiently to 
ailow the gas to pass into the tubes and peritoneal cavity. In one 
instance twenty-two attempts were made within a half hour before 
success was attained. This time interval may be materially shortened 
by allowing the pressure to rise up to 300 mm. He with a slow rate of 
insufflation, when the gas may sueceed in passing through the tubes, 
whereupon the pressure drops as rhythmic contractions are recorded 
on the kymograph. The resistance at the uterotubal junction has been 
found to be high in all phases of the evecle except possibly near the 
time of ovulation. This still remains a matter for further study, 
since our experience is as yet limited to a few monkeys. 

When the gas passes through the tubes, rhythmic contractions be- 
gin to be recorded upon the revolving drum. They are absent during 
the initial rise of pressure while the gas is stil) confined to the uterine 
cavity and do not appear until the uterine ostiae of the tubes have 
been passed. While the uterus is increasingly distended, it does not 
exhibit rhythmic contractions. The latter appear only when the uterus 


*The apparatus used in these experiments was made by the Grafax Instrument 
Company, New York. 
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is lightly or very moderately distended. The gas thus takes the place 
of an elastic balloon by which pressure oscillations within the uterine 
cavity can be recorded. 

When tubal contractions are exhibited, the animal is suitable for 
further experiment with pharmacologic and other substances. When 
tubal contractions are not demonstrable, owing to almost occlusive 
resistance at the uterine end of the tubes, the uterine contractions 


Fig. 2.—Animal 390, showing the distention of the peritoneal cavity by gas introduced 
by tubal insufflation. 

may serve the purpose of the assay. In this preliminary report, we 

are not prepared to enter into details on this point. However, the 

effects so far observed from the use of pituitrin and pitocin are 

prompt and striking. 

All the animals which we have employed have tolerated the insuf- 
flations well, as much as 2% to 3 liters of COs gas having been intro- 
duced without injury. Following their recovery from the anesthesia, 
the animals leap about their cages in a typically normal way. In 
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two animals a laparotomy enabled us to see that the peritoneum was 
absolutely free of any traumatic or pathologic change, although the 
abdominal cavity had been distended to drum tightness by 2 to 3 
liters of COs gas. 

The photographs of Animal 390, taken under the supervision of 
Dr. Hugh Wilson of the Department of Radiology, show in the first 
place the distention of the peritoneal cavity which results from the 
accumulation of gas introduced by way of the tubes, and second, the 
pneumoperitoneum immediately following the release of most of the 
contained gas by the insertion of a trocar through the abdominal wall. 


Fig. 3. 


Animal 390, showing the peritoneal cavity immediately following the release 
of gas by a trocar inserted through the abdominal wall. 


Further experience has indicated the advisability of inserting the 
trocar for deflation shortly after the gas begins to enter the abdomi- 
nal cavity. Thus the experiment respecting tubal contractions may 
be continued without fear of embarrassing respiration. However, if 
the rate of introduction of gas is sufficiently slow, it may be unneces- 
sary to resort to coincident deflation since the gas is absorbed very 
rapidly. This rapidity of absorption was demonstrated by repeated 
x-ray examinations of one of our animals in which the peritoneal 
cavity, tensely distended at the beginning, showed an almost com- 


plete disappearance of the gas at the end of one hour. When uterine 
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contractions are to serve as the basis for estimating pharmacologic 
effects, only a minute quantity of CO, gas is required—sufficient to fill 
the uterine cavity under pressures of 60 mm. He or less but not enough 
to produce a pneumoperitoneum. 

In the present report, we wish merely to call attention to the method 


which has been outlined and which within certain limits appears to 


offer possibilities for experimental purposes along the lines indicated. 


We are indebted for assistance to our technicians, Mr. Joseph Negri and Mr. 
Frank Caruso. The study was subsidized by a grant from the Research Fund of 
the Yale School of Medicine. 
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BIOLOGIC ASSAY OF ESTROGENIC FACTORS IN 
PREGNANCY URINE 
Morris A. GOLDBERGER, M.D., New York, N. Y. 
(From the Laboratories of the Mount Sinai Hospital) 
REGNANCY urine has long been known to contain large quantities 
‘estrins”’ 
are prepared from such urine. The estrins in pregnancy urine are found 


‘ 


of estrogenic substances. Commercially, pure crystalline 


in a free and combined state as ketohydroxyestrin (theelin and estrone) 
and trihydroxyestrin (theelol and estriol). These differ not only in 
their chemical structure but also in their quantitative biologie activity 
as well. The free ‘‘estrins,’’ according to the conception of Marrian, 
are those that ean be extracted readily from urine with ether. The 
combined ‘‘estrins’’ are not ether soluble and are extractable with this 
reagent after hydrolysis of the urine either by acidification and boiling 
or by means of bacterial action which occurs when urine is allowed to 
stand at room temperature. 

In this study no attempt had been made to separate the estrones from 
the estriols. It covers the biologie assay of the total estrin output in one 
case of a normal pregnancy from the ninth to the forty-first week and 
the relationship of the free to the combined estrins in 35 normal preg- 
nant women at different periods of pregnancy. 


METHOD 


1. Chloroform extracts of bacterially hydrolized pregnancy urine samples were 
titered by the Allen and Doisy method in the castrate mouse. 

2. Nonextracted pregnancy urine specimens, after bacterial hydrolysis, were titered 
as in Method 1. 

3. Chloroform extracts of chemically hydrolized fresh pregnancy urine was titered 
as in Method 1.* 

4. Ether extracts of 35 fresh twenty-four-hour pregnancy urine specimens were 
titered as in Method 1. 


5. Assay of the same urine as used in Method 4 after bacterial hydrolysis. 


RESULTS 


The continuous study of a normal pregnancy (Chart 1) showed that the total 
estrogenic output rose slowly from the ninth to the twenty-ninth week from 1,000 
M.U. to 20,000 M.U. in the twenty-four-hour specimens examined weekly. Comparing 
this with the international unit standard, this rise is equivalent to the difference be- 
tween 149 mg. and 2 mg. of crystalline ‘‘estrins.’’ On the twenty-eighth week, ante- 
partum, there was a sudden rise in estrogenic factors to 125,000 M.U. in nonex- 
tracted urine and 119,000 M.U. by the chloroform method. The high estrogenic 


*Method 3 was carried out for comparison to determine if bacterial hydrolysis is 
complete, 
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output after the twenty-ninth week was maintained, reaching as high as 180,000 


M.U. or the equivalent of 18 mg. of crystalline hormones up to the thirty-third 


week, when a drop to 43,750 M.U. occurred. 


160,000, and then dropped 
fortieth week specimens to 39,000, 45,000, 45,000, and 11,200, respectively. 


eight hours postpartum, the output averaged 20,000 M.U. 


It 


rose again during the thirty-fourth, thirty-fifth, and thirty-sixth weeks to 


in the thirty-seventh, thirty-eighth, thirty-ninth, and 


Forty- 
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substance. When the total free estrins are compared with the total combined estrins 


ris: 2. 


The 35 twenty-four-hour specimens assayed at different periods of pregnancy 
from 35 different women showed that there was a marked variation in the percentage 
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per cent to 


there is an increase in the last eight weeks of pregnancy (Chart 3). 


DISCUSSION 


The free 


per cent of the total daily output of active 


Ever since pregnancy urine has been found to contain estrogenie 
Marrian has been 


hormones, discrepancies in titer became apparent. 
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able to influence the titer by hydrolysis. This may be accomplished 
equally well by acidification or bacterial action (allowing urine to stand 
at room temperature for several days). 

Cohen, Marrian and Watson have studied the excretion of the estro- 
genic factors during pregnancy on samples obtained from 20 different 
pregnant women. Their method of assay was a chemical one, namely, 
a modification of Kober’s colorimetric assay method. They found that 
the ‘‘estrin’’ exeretion rose rapidly at about the third month, maintained 
a high level throughout the remainder of the pregnancy, and finally fell 


to a low level a few days before or at delivery. 
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From estimations on the quantitative excretion of free and combined 
estrins and estriols, they concluded that 99 per cent of the total estro- 
genie factors found in pregnancy urine up to the eighth month were in 
the combined ether-insolub!e form, and, as they interpreted it, physiolog- 
ically inert. This, they attributed to the ability of the pregnant woman 
to inactivate estrin. They also suggested that the onset of labor is de- 
pendent upon a drop in the combined estrins and a rise in the free forms 
with consequent contractile effect on the uterine muscle. 

The finding of 99 per cent of the estrogenic factors in the combined 
ether-insoluble form, as reported by these authors, seemed so greatly at 
variance with our experience in the assay of fresh and chloroform ex- 


1096 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


tracts of urine by means of biologic methods, that it was deemed essential 
to determine whether biologic assays would show a similar relation. 

The biologie assay in this study shows that the total estrins excreted 
in normal pregnancy is low up to the twenty-ninth week and highest 
between the twenty-ninth and thirty-sixth weeks. It again drops to a 
low level in the last four weeks of pregnancy. The free estrin excretion 
found in this investigation was greatest between the thirty-second and 
fortieth weeks. 

The percentage of free estrins varies from 2 per cent to 22 per cent 
and shows no definite relationship to the period of pregnancy. Before 
drawing definite conclusions a large series of cases should be investigated. 


CONCLUSIONS 


1. There is an inerease in the combined estrin excretion as pregnancy 
advances. This reaches its highest point between the twenty-ninth and 
thirty-sixth weeks. 

2. There is a diminished excretion of combined estrins in the last four 
weeks of pregnancy. 

3. The free estrin excretion is greatest between the thirty-second and 
fortieth weeks. 

4. No constant percentage relationship is noted between the duration 
of the pregnancy and the excretion of free estrins. 

5. Assays of pregnancy urine following bacterial hydrolysis are con- 
eordant with those obtained with acid hydrolysis. 
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sary Number. Several will appear in the July number and all will be 
published in a special volume to be issued at a later date by the com- 
mittee in charge. 
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A | American Association of Obstetricians, 
| Gynecologists and Abdominal 
Abdominal delivery of 254-day extrau- Surzeons, papers or. 13) 4 
terine fetus (Hosking), 906 Board of Obstetrics and gynecology. 
(Abst.) 182, 364, 546, 728, 90S (Items) 
pain in women, incidence of ureteral | list of diplomats, 179 
stricture in lower (Lintgen), Committee on Maternal Welfare, Inc., 
636 728 (Item) 
pregnancy (Friedman), 683 chairman’s address (Adair), 699 
primary (Tomasi), 906 (Abst.) Analgesia (Roeder), 93 
Ablatio placentae treated by cesarean in labor considered from standpoints of 
section, followed by hysterec- medicine and psychology (Niel- 
tomy (Frank), 512 sen), 342 
Abortion and its relation to fetal and with barbituric acid derivatives and its 
maternal mortality (Taussig), relationship to sudden death in 
711 labor (Montgomery), 745 
incomplete, at San Francisco Hospital Androsterone-testosterone series,  estro- 
(Dunn), 149 genic action of compounds of 
induced, cyclic phenomena associated | (Deanesly and Parkes), 5387 


with menstruation, early preg- (Abst. ) 
nancy and, in a healthy woman Anemia, sickle cell, with pregnancy 
(Hartman and Squier), 690 | (Lewis), 667 
tubal, complete, from columnar im- | Anesthesia (Roeder), 94 

plantation of ovum (Hoffman), | jin gynecology, evipal soluble (Schmitz), 
904 (Abst.) 103 

Abruptio placentae, diagnosis of early, 
and its treatment with wheat 


Anterior pituitary functions, impairment 
of, by follicular hormone (Zon- 


germ oil (Shute), 429 | dek), 543 (Abst.) 
management of (Rosenfeld), 722 | hormones, standardization of (Col- 
(Abst.) lip), 1010 


Abstracts, ectopic pregnancy, 902 inhibitory effect of follicular hormone 
endocrinology, 536 sis on, in human beings (Jones and 
ogy, | 


gynecologic operations, 174 MacGregor), 543 (Abst.) 


miscellaneous, 18, 38, 84, 90, 102, 113, | Apoplexy, uterine (Gigon), 723 (Abst.) 
42. 156. 160, 312, 347, 379, 385, | treatment of retroplacental hemor- 
443, 457, 478, 483, 487, 502, 511, | rhage with (Cathala), 723 
522, 525, 528, 586, 656, 678, 682, | (Abst.) 
744, 800, 827, 834, 841, 853, 868, | Appendix, mucocele and myxoglobulosis 
883, 892 of, and pseudomyxoma of peri- 
newborn infant, 353 toneum (Meyer and Rockstroh), 
placenta, 721 142 (Abst.) 

Acetylcholine, reactions of human uterine | Arrhenoblastoma of ovary (Ahumada and 
muscle in vitro to, pituitrin and Calatroni), 538 (Abst.) 
adrenalin and their relations to | Aschheim-Zondek pregnancy test, evalua- 
menstrual cycle (Miller, Cock- tion of practical use of (Mull 
rill, and Kurzrok), 154 and Underwood), 850 

Acid, chromic, for treatment of chronic | reaction in extrauterine pregnancy 
infective endocervicitis (Ross), | (Morillo), 903 (Abst.) 

348 | Ascites and hydrothorax, fibroma of 

Adnexal disease, chronic, conservative ovary with (Meigs and Cass), 
treatment or operation for 246 
(Lindner), 177 (Abst.) Atresia, congenital, of esophagus with 

radical operation for (Baumgart), tracheo-esophageal fistula (Ro- 
177 (Abst.) senthal), 646 


Adrenal cortex and gonads (Thaddea), of cervix, hematometra due to, follow- 

544 (Abst.) ing cauterization (Henkin), 

Adrenalin in contraction ring dystocia of vagina, pregnancy at term compl- 
(McKenzie), 835 i cated by (Ch’en), 868 (Abst.) 

reactions of human uterine muscle in | 

vitro to, pituitrin and acetyl- 

choline and their relations to | 

| 


Autotransfusion with blood from large 
myomatous uteri (Wallingford), 
869 
menstrual cycle (Miller, Cock- 
rill, and Kurzrok), 154 
After-pains, relation of, to uterine con- 


B 


3andl ring, abnormal (Pendleton), 324 


of progestin (Lu | pharmacologic actions of newer 
arke, and Reynolds), 143 (Gruber), 729 


derivatives, analgesia with, and its 


Albuminuria and hypertension, pregnancy 


complicated by, recent experi- relationship to sudden death in 
ence with a new classification labor (Montgomery), 745 
of (Kellogg, Smith, Teel, and Bartholinian gland, tuberculosis of 
Reid), 300 (Hersh), 521 

Allergy and_ essential dysmenorrhea | Bilateral transplantation of ureters of 
(Schwarz and Smith), 331 | female (Counseller), 234 


*January, pp. 1-182; February, pp. 183-364; March, pp. 365-546; April, pp. 547-728; 
May, pp. 729-908; June, pp. 909-1112. 
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injected, be- 
infants 


intravenously 
havior of, in newborn 
(Lin and Eastman), 317 
Birth control, contraception and so-called 
safe period (Young), 102 (Abst.) 
injuries of nose (Birke), 360 (Abst.) 
prevention of (Hannah), 359 (Abst.) 
injury in relation to labor (Holland), 1 
Bitterling, female, use of, as test for 
male hormone (Kleiner, Weis- 
man, and Mishkind), 458 

Bladder, ureteral implantation into, value 


Bilirubin, 


of. and into sigmoid in gyne- 
ecologic injuries and diseases 
(Beer), 1041 

Bleeding, benign or atypical uterine 
(Schabort), 385 (Abst.) 

parturient and puerperal, effect of moc- 
casin snake venom (anc-strodon 
piscivorus) on (Davin, Spiel- 
man, and Rosen), 468 

uterine, granulosa cell tumor without 


(McDonough), 657 
treatment of, with snake venom 
(Goldberger and Peck), 469 
Blood and urine, gonadotropic substances 
in, demonstration of (Fluh- 
mann), 931 
autotransfusion with, from large myom- 
atous uteri (Wallingford), S69 
cysts on heart valves of newborn in- 
fants (Levinson and Learner), 


355 (Abst.) 
groups of newborn and paradox phe- 
nomenon (Uchimura), 353 
(Abst. 
phosphatase in pregnancy (Meranze, 
Meranze, and Rothman), 444 
Books received, 363, 544, 908 
Breast, fibroadenoma of, during preg- 


nancy and lactation (Moran), 
160 (Abst.) 

Brenner’s tumor (Gnassi), 516 

Brooklyn Gynecological Society, transac- 
tions of, 720 


Cc 


Cancer of corpus and cervix uteri, radia- 
tion treatment of, from Brook- 
lyn Hospital (Smith), 596 

Capillaroscopy in some endocrine diseases 
(Balashova and Sicheva), 536 
(Abst.) 

Carcinoma of corpus uteri, clinical classi- 
fication of cases of (Crossen), 
587 

uterine, roentgen rays in, effect of 800 

K.V. (Schmitz), 74 

Catheterization of bladder, danger of in- 
fection from (Settergren), 478 
(Abst.) 

Cauterization, hematometra due to atresia 


of cervix following (Henkin), 

Cephalhematoma of newborn (Sjovall), 
360 (Abst.) 

Cervical fibroid, impacted and incarcer- 


ated, compl'cating 
(Caruso), 696 
suction syringe (Rogers), 528 
Cervix and corpus uteri, cancer of, radia- 
tion treatment of (Smith), 596 
atresia of, hematometra due to, follow- 
ing cauterization (Henkin), 520 
of, acute, in pregnancy and 
labor (Seeley), 631 
inflammatory diseases of, pathology and 
treatment of (Goodall and 
Power), 1050 
uteri, photography of (Creer and Kim- 
ble), 162 
retention cyst of, actinomycotic gran- 
ules in (Jaffé), 671 
Cesarean section (Roeder), 94 
ablatio placentae treated by, followed 
by hysterectomy (Frank), 512 
extraperitoneal (Latzko) (Aldridge), 


pregnancy 


edema 


1103 


Cesarean Section—Cont’d 
in private practice (Campbell), 451 
placenta accreta found at (Mathieu), 
498 
Chemical injury of cornea in newborn 
(Trattner), 362 (Abst.) 


Chicago Gynecological Society, transac- 
: tions of, 173 
Child care, Missouri plan for maternal 


welfare and (Wilson), 701 


Children, gigantic, research on (Naka- 
gama), 353, (Abst.) 

Chorioma, primary, of ovary (Preston 
and Gay), 651 

Chorionepithelioma (Schumann and Voe- 
gelin), 473 

Circulation time studies in pregnant 


women (Greenstein and Clahr), 
414 


Coceygodynia, treatment of, considera- 
tion of types and (Waters), 531 
Congenital hydrothorax (Kassebohm and 
Schreiber), 688 
Contraception, birth control and so-called 
safe period (Young), 102 (Abst.) 
Cord clamp, simple, safe and economi- 
cal (Hesseltine), 884 
umbilical, use of rubber band for tying 
(Carrington), 698 
velamentous insertion (White- 
house), 527 
chemical injury of, in newborn 
(Trattner), 362 (Abst.) 
Corpus and cervix uteri, cancer of, radia- 
tion treatment of (Smith), 596 
uteri, carcinoma of (Crossen), 587 
Correspondence, 363, 727 
Cortex therapy, suprarenal, in vomiting 
of pregnancy (Freeman, Melick, 
and McClusky), 618 
Cyst, dermoid, study of, use of x-ray in 
diagnosis of (Glass and Rosen- 
thal), 813 
ovarian, giant (Strickland), 686 
retention, of cervix uteri, actinomycotic 
granules in (Jaffé), 671 
Cystadenoma, uterine papillary, of wolf- 
fian body origin (Weitzman, 
Sheer, and Polayes), 875 
new operation for (Royston 
and Rose), 421 
Cystographic diagnosis of placenta previa 
(McDowell), 436 


of 


Cornea, 


Cystocele, 


D 
Delivery, abdominal, of 254-day extrau- 
terine fetus (Hosking), 906 
(Abst.) 


primiparous internal genitalia 
after (Nugent), 611 
perineorrhaphy. secondary, at  subse- 
quent (Gayden and Plass), 484 
pregnancy and, in hypophysectomized 
bitch (Karlik), 544 (Abst.) 
spontaneous, liver injury in newborn 
after (Gymnich), 361 (Abst.) 
Dermatitis, neonatal (Carter and Os- 
born), 357 (Abst.) 
Dermoid cysts, study of, use of x-ray in 
diagnosis of (Glass and Rosen- 
thal), 813 
Diabetes capa pregnancy (White), 
380 


forceps, 


in pregnancy from obstetric point of 
view (Titus), 386 
insipidus and pregnancy (Soule), 878 
Dropsy in pregnancy, epidemic (Sarkar), 
841 (Abst.) 
Dysmenorrhea and_ allergy, essential 
(Schwarz and Smith), 331 
obstinate, resection of presacral nerve 
in treatment of (Cotte), 1034 
treatment of (Stacy and Shoemaker), 


) 
Dysmenorrheic and normal individuals, 
effects upon uterine motility of 
urine from (Phelps), 750 
Dystocia, ring (McKenzie), 
835 
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Icclampsia, _ treatment of (Dieckmann), 


65 

Ectopic pregnancy, endometrial theory of 
(Frankel and Schenck), 393 

IKdema, acute, of cervix in pregnancy and 
labor (Seeley), 631 

Editorial comment, 351, 718 

Elliott treatment as prophylaxis for gon- 


orrhea in female (Williams), 
694 

IXmboli occurring after operations per- 
formed through vaginal route 
(Ulrich), 178 (Abst.) 

IXmbryo, mammalian, influence of lacta- 


tion on implantation of (Bram- 
bell), 942 
Endocarditis, acute valvular, in newborn 


(Plaut and Sharnoff), 356 
(Abst. ) 

Endocervicitis, chronic infective, chromic 
acid for treatment of (Ross), 
348 

Endocrine basis of toxemia of pregnancy 
(Vorzimer, Fishberg, Langrock, 
and Rappaport), 801 

diseases, capillaroscopy in some (Bal- 


ashova and Sicheva), 5386 
disorders, problem of heredity of, con- 
tribution to (Bauer), 1077 


Endocrinology, 536 (Absts.) 
Endometrioma, hormonal origin of 
(Witherspoon), 540 (Abst.) 
Epithelium, uterine, modification of, un- 
der hormonal influences (Dal- 
lera), 540 (Abst.) 
Ergometrine, pharmacology of, prelimi- 
nary observation on (Ghosh, 
Datta, and Adya), 800 (Abst.) 
preliminary results with (Hauch and 


Moller-Christensen), 487 (Abst.) 


Esophagus, congenital atresia of, with 
tracheo-esophageal fistula 
(Roseuthal), 646 

Esthetics in laparotomies (Jayle), 178 
(Abst. ) 


Estradiol, on inactivation of, estrone and 


their monobenzoates in organ- 
ism (Dingemanse and Laqueur), 
1000 

Estrin, administration of, some effects of 
prolonged, in rats (McEuen, 
Selye and Collip), 347 (Abst.) 

and prolan in serum and urine of 
diabetic and nondiabetic women 
during pregnancy (Smith and 
Smith), 365 

in urine, determination of, chemical 


test for pregnancy applied to, 
of normal and toxemic patients 
in last trimester of pregnancy 
(Savage and Wylie), 771 
Estrogenic factors in pregnancy urine, 
biologic assay (Goldberger), 
1093 
Estrone, on inactivation of, estradiol, and 
their monobenzoates in organ- 
ism (Dingemanse and Laqueur), 
1000 
soluble 
(Schmitz), 
pituitary, 
nant women, 
fects of 
Michel), 131 
Extraperitoneal (Latzko) cesarean section 
(Aldridge), 788 
Ixxtrauterine pregnancy, full-term (Krish- 
nan), (Steel), (Tallaferro), 907 
(Absts.) 
injuries in 
Abst.) 


anesthesia in gynecology 
103 

posterior, in preg- 
vascular-renal ef- 
(Dieckmann and 


Evipal 


Extracts, 


Eye newborn (Schenk), 361 


F 


Fallopian tube, fimbriae of, lymphatics of 
mucosa of (Sampson), 911 


Fetal and maternal mortality, abortion 
and its relation to (Taussig), 


711 
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| 


INDEX 


Fetal—Cont’d 

and neonatal deaths (Sellers and Sand- 
ers), 358 (Abst.) 

death due to strangulation during labor 
(Pastore), 881 

malformation, recurrence 
and Blanchard), 

morbidity (Roeder), 95 

mortality (Roeder), 95 


of 


355 


(Gaujoux 
(Abst.) 


tachyeardia, persistent (Schutz and 
Ziegler), 692 
Fetuses, twin papyraceous, in _ triplet 


(Collins), 503 
pregnancy 
160 


pregnancy 
*.broadenoma of breast during 
and lactation (Moran), 
(Abst.) 
F:broid, impacted and incarcerated cervi- 
eal, complicating pregnancy 
(Caruso), 696 
“retrograde’’ abdominal hyster- 
ectomy with avascular morcel- 
lation for (Rubin), 137 
Fibroma of ovary with ascites and hydro- 
thorax (Meigs and Cass), 249 
Fimbriae of fallopian tube, lymphatics of 


large, 


mucosa of (Sampson), 911 
Fistula, tracheo-esophageal, congenital 
atresia of esophagus with 
(Rosenthal), 646 
vesicovaginal, operative technic of 
(Halban), 1073 


Follicles, graafian, rupture of (Smith), 
820 

hormone, effect of long-continued large 

doses of, upon uterus of rat 

(Zondek), 979 
ruptured, 

rhage from 

(Abst.) 

delivery, primiparous internal 

genitalia after (Nugent), 611 

in occipitoposterior positions 

(Paine), 313 

anniversary number, 909-1096 (To 
be continued in Volume 34) 


hemor- 


peritoneal 
906 


ovarian, : 

(Guillemin), 

Forceps 
technic 


Frank 


G 
peripheral, following preg- 
nancy (O'Leary), 662 
Gas pains, prevention of (Mahoney), 178 
(Abst.) 


Gangrene, 


renerallergy and metrallergy (Goodall 
and Power), 194 
Genital canal, narrowing of, rare forms 


of secondary gynatresias and 
(Kovacs), 90 (Abst.) 
female, anomalies of 
and Kaump), 566 
female, peripheral 
human (Ozaki), S4 
primiparous internal, after 
livery (Nugent), 611 
Genitals, female, irradiation of malignant 
diseases of (Arneson), 893 
Gestation, end of, chronic uterine disten- 
tion and its relation to (Rey- 
nolds), 968 


tract, ( Masson 


nerves in 
(Abst.) 
forceps de- 


Genitalia, 


Gland, bartholinian, tuberculosis of 
(Hersh), 521 

Gonadotropic substances in blood and 
urine, demonstration of (Fluh- 
mann), 931 


adrenal cortex and (Thaddea), 
544 (Abst.) 


Gonococecus filtrate, 


Gonads, 


treatment of gonor- 


rheal vaginitis with (White- 
house), 523 


Elliott treat- 


Gonorrhea, prophylaxis for, 
(Williams), 


ment as, in female 

694 
Gonorrheal vaginitis, 

gonococcus 


of, with 
(White- 


treatment 
filtrate 


house), 523 
Graafian follicles, rupture of (Smith), 


820 
Granules, actinomycotic, in retention cyst 
of cervix uteri (Jaffé), 671 
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Granulosa cell tumor of ovary, radium 

therapy in (Studdiford), 495 

without cucerine b.ccuing \McLo.- 
ough), 657 


intradermal test for pregnancy 
(Schwartz), 528 (Abst.) 
Gynatresias, secondary, rare forms of, 
and narrowing of genital canal 
(Kovacs), 90 (Abst.) 
Gynecologic injuries and diseases, value 


Gruskin 


of ureteral implantation into 
bladder and into ait 
(Beer), 1041 


operations, 174 (Absts.) 
Gynecology, abortion and its 
fetal and maternal 
(Taussig), 711 


relation to 
mortality 


incomplete, at San Francisco Hospi- 
tal (Dunn), 149 
and obstetrics, practical problems in, 
department of, 165, 893 
bleeding, parturient and puerperal, ef- 
fect of moccasin snake venom 
(ancistrodon piscivorus) on 
(Davin, Spielman, and Rosen), 
463 
uterine, treatment of, with snake 
venom (Goldberger and Peck), 
469 


eancer of corpus and cervix uteri, radi- 
ation treatment of, from Brook- 
lyn Hospital (Smith), 596 


carcinoma of corpus uteri (Crossen), 
5ST 
uterine, roentgen rays in, effect of 


800 K.V. (Schmitz), 74 
chorioma, primary, of ovary 
and Gay), 651 
chorionepithelioma (Schumann and Voe- 

gelin), 473 


(Preston 


coceygodynia, treatment of, consider- 
ation of types and (Waters), 
531 


systematized ligamen- 
topexy in (Loute), 174 (Abst.) 
eyst, ovarian, giant (Strickland), 686 
retention, of cervix uteri, actinomy- 
cotic granules in (Jaffé), 671 
cystadenoma, uterine papillary, of wolf- 
fian body origin (Weitzman, 
Sheer, and Polayes), 875 
cystocele, new operation for (Royston 
and Rose), 421 
dermoid cysts, study of, with sugges- 
tion as to use of x-ray in diag- 
nosis (Glass and Rosenthal), 
813 
dysmenorrheé and allergy, essential 
(Schwarz and Smith), 331 
obstinate, resection of presacral nerve 
in treatment of (Cotte), 1034 
treatment of (Stacy and Shoemaker), 
67 
dystocia, contraction ring (McKenzie), 
835 
acute, of cervix in pregnancy 
and labor (Seeley), 631 
treatment prophvlaxis for 
gonorrhea in female (Williams), 
694 
endocervicitis, chronic infective, chromic 
acid for treatment of (Ross), 


conservative, 


edema, 


Elliott 


evipal soluble anesthesia in (Schmitz), 


fibroid, cervical, impacted and _ incar- 
cerated, complicating preg- 
naney (Caruso), 696 

of ovary with ascites and hy- 
drothorax (Meigs and _ Cass), 
249 


fibroma 


fistulas, vesicovaginal, operative technic 
of (Halban), 1073 


gangrene, peripheral, following preg- 


nancy (O'Leary), 662 
and 
Power), 


metrallergy (Goodall 


194 


generallergy 
and 
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gonorrhea, Elliott treatment as prophy- 
laxis for, in female (Williams), 
694 
hematometra due to atresia of cervix 
following (Henkin), 520 
hemorrhage, intraperitoneal, ovarian 
rupture causing (Israel), 30 
hysterectomy, abdominal, ‘‘retrograde,’ 
with avascular morcellation for 
large fibroids, 137 
supravaginal (Jonas), 174 (Abst.) 
ablatio placentae treated by cesarean 


section followed Ly (Frank), 
512 

complete, combined operation for 
(Geist), 1081 

total, postoperative urinary tract 


sequelae in (Eddy and Miller), 
85 


vaginal, in prolapsus uteri (Camp- 
bell), 209 

hysterography, abdominal pregnancy 
diagnosis confirmed by (Fried- 


man), 683 
impetigo herpetiformis 

ing pregnancy 

Pearse), 114 
inflammatory diseases of cervix, pathol- 


dur- 
and 


occurring 
(Carter 


ogy and treatment of (Good- 
all and Power), 1050 
irradiation of malignant diseases of 
female genitals (Arneson), 893 
malignancies of vulva (Hoffmann), 60 
metrallergy and generallergy (Goodall 
and Power), 194 
nephrectomy pregnancy (Cum- 
mings), 526 


nephrosis in pregnancy (Wegner), 51 

neurofibromatosis, pregnancy complicat- 
ing, with associated intratho- 
racic tumor (McNally), 501 

perineorrhaphy, secondary, at  subse- 
quent delivery (Gayden and 
Plass), 484 

prolapse, uterine, with special refer- 
ence to, consideration of lumbo- 


sacral spina bifida occulta 
(Laws), 126 
prolapsus uteri, vaginal hysterectomy 


in (Campbell), 209 

in pregnancy, relationship be- 
tween infected urine and eti- 
ology of (McLane and Traut), 
828 

radiation, pituitary, for relief of meno- 
i and 


pyelitis 


pause symptoms (Geist 
Mintz), 643 
treatment of cancer of corpus and 


cervix uteri from Brooklyn Hos- 
pital (Smith), 596 
radium therapy in granulosa cell tumor 


of ovary (Studdiford), 495 
resection of presacral nerve in treat- 
ment of obstinate dysmenorrhea 
(Cotte), 1034 
roentgen rays in uterine carcinomas, 
effect of 800 K.V. (Schmitz), 


rupture of pregnant uterus, spontaneous 
(Seley), 857 
salpingostomy and tubal implantation 
for treatment of sterilitv, evalu- 
ation of (Greenhill), 39 
sarcoma of vulva (Taussig), 1017 
seleroderma, patient suffering 
pregnancy in (Eno), 514 
sepsis, puerperal, control of, in hospital 
practice (D’Esopo), 479 
of pregnancy, endocrine 
of (Vorzimer, Fishberg, 
rock, and Rappaport), 801 
transplantation, bilateral, of ureters of 


with, 


basis 
Lang- 


toxemia 


female (Counseller), 234 

tubal implantation and _ salpingostomy 
for treatment of sterility, evalu- 
ation of (Greenhill), 39 

tumor, Brenner’s (Gnassi), 516 


granulosa cell, of ovary, radium 
therapy in (Studdiford), 495 
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granulosa cell, without uterine bleed- 
ing (McDonough), 657 
undergraduate teaching of, in North 
America (Phaneuf), 183 
uterosalpingography, new,  nonirritat- 
ing opaque medium for (Titus, 


Tafel, McClellan and Messer), 
164 
vaginitis, gonorrheal, treatment 


of, 

with gonococcus filtrate (White- 
house), 523 

trichomonas vaginalis 

Shelanski), 842 

p-carbamino phenyl arsonic acid 

in treatment of (Drabkin), 846 

ventrosuspension of uterus with living 

sutures (Hodgkins), 559 


(Buxton and 


H 


newborn, malformations of 
(Stohr), 356 (Abst.) 
valves of newborn infants, blood cysts 
on (Levinson and Learner), 355 
(Abst.) 
Heart-block and pneumonia complicating 
pregnancy (Sigler), 157 
Hematoma of rectus muscle in 
(Lenner), 443 (Abst.) 
Hematometra due to atresia of cervix fol- 
lowing cauterization (Henkin), 
520 
Hemorrhage, intraperitoneal, ovarian rup- 
ture causing (Israel), 30 
peritoneal, from ruptured ovarian fol- 
licle (Guillemin), 906 (Abst.) 
retroplacental with uterine apoplexy, 
treatment of (Cathala), 723 
(Abst.) 
suprarenal, in newborn (Levinson), 361 
(Abst. 
Heredity, problem of, of endocrine dis- 
orders, contribution to (Bauer), 
1077 
Hernia, diaphragmatic, of newborn (Fal- 
sia and Allievi), 359 (Abst.) 
internal, beneath umbilical vein, 
neonatal intestinal obstruction 
due to (Schutz and Ziegler), 692 
Hodge, Hugh Lenox (Thoms), 886 
Hormone, anterior pituitary, standardiza- 
tion of (Collip), 1010 
estrogenic, effect of, on nasal mucosa 
(Mortimer, Wright, and Collip), 
542 (Abst.) 
effect of long-continued large 
doses of, upon uterus of rat 
(Zondek), 979 
follicular, changes in ul 
ollowing excessive 
(Damm), 540 (Abst.) 
impairment of anterior pituitary 
functions by (Zondek), 5438 
(Abst.) 
inhibitory effect of, on anterior lobe 
of pituitary gland (Zondek), 
542 (Abst.) 
on anterior pituitary in human 
beings (Jones and MacGregor), 
543 (Abst.) 
tumor of pituitary induced 
(Zondek), 543 (Abst.) 
gonadotropic, in urine of women with 
tumors (Bandler), 539 (Abst.) 
male, female bitterling as a test for, 
use of (Kleiner, Weisman, and 
Mishkind), 458 
sex (testicular), action of, at end of 
pregnancy (Goecke), 536 (Abst.) 
follicular, syndrome accompa- 
nying deficiency or absence of 
(Werner), 536 (Abst.) 
stimulation with, response of mam- 
mary gland to prolonged (Mac- 
Donald), 541 (Abst.) 
action of male and female, re- 
versal of sex in chick embryo 
by, 529 (Editorial) 
reaction of fish to (Owen), 312 (Abst.) 


Heart of 


women 


follicle, 


uterine mucosa 
doses of 


with 


ovarian 


sex, 


SUBJECT INDEX 


fetalis, congenital (Schridde 
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Intraperitoneal hemorrhage, ovarian rup- 
ture causing (Israel), 30 
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women with (Fagioli), 544 
(Abst. ) 


follicular hormone, syndrome accom- 
panying deficiency or absence 
of (Werner). 536 (Abst.) 

function, absence of. effect of artificial 
pseudomenstruation and men- 
struation on increased elimina- 
tion of prolan A in (Zondek). 
96 


pregnancy (Hyams), 107: (Costa and 


Falsia), 906 (Abst.) 


SUBJECT 


Ovarian, Pregnaney—Cont’d : 

intrafollicular, histopathologic 
of (Warfield and Wright), 
and right tubal pregnancy 
ney), 161 
causing intraperitoneal 
rhage (Israel), 320 


study 
S64 
left, (Pud- 


rupture hemor- 


of (Ahumada 


Ovary, arrhenoblastoma 
and Calatroni), 538 (Abst.) 
autotransplant of, into anterior cham- 
ber of female rabbits’ eyes 
(Chamorro). 379 (Abst.) 
chorioma ot primary (Preston and 
Gay), 651 
disturbances following removal of one 
(Runge), 176 (Abst.) 
fibroma of, with ascites and hydro- 
thorax (Meigs and Cass), 249 
sranulosa cell tumor of, radium _ ther- 
apy in (Studdiford), 495 
tube and uterus, palpable changes in, 
technic of timing human ovula- 
tion by (Dickinson), 1027 
tumor of, malignant, of mesenchymal 
origin (Bjérkenheim), 177 
(Abst. ) 
Ovulation, timing human, technic of. b 
palpable changes in ovary, tube, 
and uterus (Dickinson), 1027 
Ovum, implantation of, complete tubal 
abortion from columnar (Hoff- 
man), 904 (Abst.) 
P 
Pacific Coast Society of Obstetrics and 
Gynecology, 728 (Item) 
Paraldehyde, oral, administration in ob- 
stetrics (Douglass and Peyton), 
604 
Parathyroid extract, use of, in control o* 
early nausea and vomiting of 
pregnancy (Sussman), 76 
Parotitis, epidemic, in late pregnancy 


(Siddall), 425 
P-carbamino phenyl arsonie acid in treat- 
ment of trichomonas vaginalis 
vaginitis (Drabkin), 846 
Pelvimeter, internal and outlet, combined 
(Mellor), 505 
borderline (Jacobs), 778 
induction of premature 
in (Eastman), 718 (Edi- 


Pelvis, 
contracted, 
labor 
torial) 
enlargement of, by means of hormones 
in animal experiments (Tapfer 
and Haslhofer), 541 (Abst.) 
Perineorrhaphy, secondary at subse- 
quent delivery (Gayden and 
Plass), 484 
Peripheral nerves in human female 
talia (Ozaki), 84 (Abst.) 
Peritoneum, pseudomyxoma of (Antoine), 
656 (Abst.) 


geni- 


Peritonitis, operation and recovery—rup- 
tured uterus (Barrett), 509 

Pessary, stem, intrauterine, results with 
(Weir), 291 

Pharmacologic actions of newer barbi- 
turic acid comnounds, on cer- 


tain (Gruber), 729 


Phlebitis, puerperal, treated by novocaine 
injection of lumbar’ sympa- 
thetics (Digonnet, Chenebault, 
and Rouchy), 502 (Abst.) 

Phosphatase, blood, in pregnancy (Me- 
ranze, Meranze, and Rothman), 
44 

Photography of cervix uteri (Creer and 
Kimble), 162 

Pituitary extracts, posterior, in pregnant 
women, vascular-renal effects of 
(Dieckmann and Michel). 131 


gland, anterior lobe of, inhibitory ef- 
fect of follicular hormone on 
(Zondek), 542 (Abst.) 

radiation for relief of menopause svmp- 
toms (Geist and Mintz), 643 
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Pituitrin, reactions of human_ uterine 
muscle in vitro to, adrenalin 
and acetylcholine and their re- 


lations to menstrual cycle (Mil- 
ler, Cockrill, and Wwurzrok), 
Placenta, 721 (Absts.) 
accreta found at cesarean section (Ma- 
thieu), 498 
arterial system of (Abst.) 
delivery of, influence on 
(Scheibel), 721 
manual detachment of, 


(Cuilla), 722 
of pitocin 
(Abst, ) 

and intrauterine 


palpation (Kraistensen), 721 
(Abst. ) 
remov.l of (Peckham), 722 
previa (Garofalo), 725 (Abst.) 
at Algerian maternity (Laffont and 
Fuleonis), 725 (Abst.) 
and medical induction of labor (Bré- 


724 (Abst.) 


mond), 
diagnosis of (McDowell), 


cystographic 
436 


marginal, anatomic description of 
case of (Morton), 547 

statistical study of treatment of (Mac- 
kenzie), 577 

treatment of (Andérodias and Ma- 
hon), 723; (Keller), 724; (Reeb), 
724; (Essen-MO6ller), 725; 
(Klein), 726; (Browne), 726 
(Absts. ) 

x-ray in, diagnostic value of (Hall, 
Currin, and Lynch), 625 


spirochetes in, identification and signifi- 
eance of (Dorman and Sahyun), 


954 
preparations, influence of, on 
egg-laying of hens (Larionov), 


Placental 


113 (Abst.) 
variation (Calkins), 280 
Pneumonia and heart-block complicating 
pregnancy (Sigler), 157 
Pregnancy, abdominal (Friedman), 683 
origin and types of (Duseberg), 902 


(Abst. ) 
primary (Tomasi), 906 (Abst.) 
and delivery in hypophysectomized bitch 


(Karlik), 544 (Abst.) 

and labor, acute edema of cervix in 
(Seeley), 631 

and nephrectomy (Cummings), 526 

anemia with, sickle cell (Lewis), 667 

angular (Kerr and Anderson), 905 
(Abst.) 

blood phosphatase in (Meranze, Me- 
ranze, and Rothman), 444 

chemical test for, applied to determina- 
tion of estrin in urine of nor- 
mal and toxemic patients in 
last trimester of pregnancy 
(Savage and Wylie), 771 

complicated by cervical fibroid, im- 
pacted and inearcerated (Ca- 
ruso), 696 


by hypertension and albuminuria, re- 
cent experience with new classi- 
fication of (Kellogg, Smith, 
Teel, and Reid), 300 

complications of (Roeder), 92 

complicating ne urofibromatosis with as- 


sociated intrathoracic tumor 
(MeNally), 501 
diabetes complicating (White), 380 


obstetric point of view (Titus), 


386 


from 


insipidus and (Soule), 878 
diagnosis laboratory (1926), notes from 
(Crew), 989 
early, histologic method for (Smith 
and Brunner), 404 
dropsy in, epidemic (Sarkar), S841 
bst.) 


cyclic phenomena associated with 
menstruation, and induced abor- 
tion in healthy woman (Hart- 
man and Squier), 690 
endometrial theory of (Frankel 
and Schenck), 393 

familial (Fulconis), 902 (Abst.) 


early, 


ectopic, 


& 
> 
— 
| 
e 


Pregnancy—Cont’d 
estrin in, determination of, urine of 
normal and toxemic patients in 
last trimester of, chemical test 
for pregnancy applied to (Sav- 
age and Wylie), 771 
extrauterine, Aschheim-Zondek reaction 
in (Morillo), 903 (Abst.) 
following injection of iodized oil for 
uterosalpingography (Polowe), 
903 (Abst.) 
full-term (Krishnan), 907; (Steel), 
907; (Tallaferro), 907 (Absts.) 
partially eliminated through intestinal 
tract (Fox), 906 (Abst.) 
pupillary dilatation, unilateral (Pi- 
raino, Amedeo, and Santo- 
mauro), 903 (Abst.) 
following salpingostomy (Villard), 38 
(Abst. ) 
gangrene following, peripheral 
(O'Leary), 662 
heart-block and pneumonia complicat- 
ing (Sigler), 157 
impetigo herpetiformis occurring dur- 
ing (Carter and Pearse), 114 
in patient suffering with scleroderma 
(Eno), 514 
intrauterine and extrauterine, simulta- 
neous (Nandi), 905 (Abst.) 
late, complicated by intestinal obstruc- 
tion due to an opening in mes- 
entery in young primipara 
(Bischoff and Pinkerton), 675 
epidemic parotitis in (Siddall), 524 
nausea and vomiting of, use of para- 
thyroid extract in control of 
early (Sussman). 761 
nephrosis in (Wegner), 51 
ovarian (Hyams), 107; (Costa and Fal- 
sia), 906 (Abst.) 
intrafollicular, histopathologic study 
of (Warfield and Wright), 864 
left, and right tubal pregnancy (Pud- 
ney), 161 
prolan and estrin in serum and urine 
of diabetic and _ nondiabetic 
women during (Smith and 
Smith), 365 
pyelitis in, relationship between  in- 
fected urine and etiology of 
(McLane and Traut), 828 
test, Aschheim-Zondek, evaluation of 
practical use of (Mull and Un- 
derwood), 850 
Gruskin intradermal (Schwartz), 528 
(Abst.) 
Visscher-Bowman (Dodds), 525 
(Abst. ) 
modifications of (Frech, Jr.), 854 
toxemia of, endocrine basis of (Vor- 
zimer, Fishberg, Langrock, and 
Rappaport), 801 
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triple, diagnosed by x-ray (Titus), 727 
(Correspondence) | 
triplet, twin papyraceous fetuses in | 
(Collins), 503 
tubal, bilateral simultaneous (Levine), | 
679; (Paola and Ibanez), 904 | 
(Abst.) | 
right, left ovarian pregnancy and 
(Pudney), 161 
urine, estrogenic factors in, biologic as- 
say of (Goldberger), 1093 
vitamin C deficiency during (Toeroek 
and Neufeld), 827 (Abst.) 
vomiting of. suprarenal cortex therapy 
in (Freeman, Melick, and Mc- 
Clusky), 618 
Pregnant women, circulation time studies 
in (Greenstein and Clahr), 414 
Premature labor, induction of, in con- | 
tracted pelvis (Eastman), 718 | 
(Editorial) } 
Prematuritv, obstetric management of | 
(Ingram, Jr.), 80 
Progestin, administration of. relation of 
after-pains to uterine contrac- 
tions following (Lubin, Clarke, 
and Reynolds), 143 


Prolan A, elimination of, in absence of 
ovarian function, effect of arti- 
ficial pseudomenstruation and 
menstruation on increased (Zon- 
dek), 96 

Prolan and estrin in serum and urine of 
diabetic and nondiabetic women 
during pregnancy (Smith and 
Smith), 365 

Prolapse of uterus, treatment of, by Hal- 
ban’s operation (Goulart de 
Andrade), 175 (Abst.) 

uterine, with special reference to, con- 
sideration of lumbosacral spina 
bifida occulta (Laws), 126 

Prolapsus uteri, vaginal hysterectomy in 
(Campbell), 209 

Prophylaxis for gonorrhea in female, El- 
liott treatment as (Williams), 
694 

Pruritus vulvae, treatment of, with x-ray 
(WobkKer and Ranft), 834 
(Abst.) 

Pseudomenstruation, artificial, effect of, 
and menstruation on increased 
elimination of prolan A in ab- 
sence of ovarian function (Zon- 
dek), 96 

Psychology and medicine, analgesia in 
labor considered stand- 
points of (Nielsen), 342 

Puerperal sepsis, control of. in hospital 
practice (D’Esopo), 479 

Puerperium, complication of (Roeder), 92 

Pupillary dilatation, unilateral, as diag- 
nostic sign in extrauterine preg- 
nancy (Piraino, Amedeo, and 
Santomauro), 903 (Abst.) 

Pyelitis in pregnancy, relationship  be- 
tween infected urine and etiol- 
ogy of (McLane and Traut), 
828 


Q 


Quadruplets, antenatal diagnosis of (Wil- 
liams), 522 (Abst.) 

Quinine, administration of, death of fetus 
after (Yuki), 483 (Abst.) 


R 


Radiation, pituitary, for relief of meno- 
pause symptoms (Geist and 
Mintz). 6438 
treatment of cancer of corpus and cer- 
vix uteri from Brooklyn Hos- 
pital, report on (Smith), 596 
Radium therapy in granulosa cell tumor 
of ovary (Studdiford), 495 
Rectus muscle in women, hematoma of 
(Lenner), 443 (Abst.) 
Resection of presacral nerve in treatment 
of obstinate dysmenorrhea 
(Cotte), 1034 
Ring, Bandl, abnormal (Pendleton), 324 
Robert Tilden Frank, an appreciation 
(Kosmak), 909 
Roentgen rays in uterine carcinomas, 
clinical observations on effect of 
800 K.V. (Schmitz), 74 
Rupture, accidental, and successful liga- 
tion of umbilical artery before 
onset of labor (Page), 518 
of pregnant uterus, spontaneous 
(Seley), 857 
ovarian, causing intraperitoneal hem- 
orrhage (Israel), 30 


s 


Safe period, so-called, birth control, con- 
traception and (Young), 102 
(Abst.) 
Salpingostomy and tubal implantation. 
evaluation of, for treatment of 
sterility (Greenhill). 39 
pregnancy following (Villard), 38 
(Abst.) 


| 


SUBJECT 


Sarcoma of vulva (Taussig), 1017 : 
Schridde type, congenital hydrops fetalis 
(Peck and Clemmer, Jr.), 488 
Scleroderma, patient suffering with, preg- 
nancy in (Eno), 514 
Sepsis, puerperal, control of, in hospital 
practice (D’Esopo), 479 
and urine, prolan and estrin in, 
of diabetic and nondiabetic 
women during pregnancy 
(Smith and Smith), 365 
Sex hormones, reaction of fish to (Owen), 


Serum 


312 (Abst.) 
reversal of, in chick embryo by action 
of male and female sex  hor- 
mones, 529 (Editorial) 
Sickle cell anemia with pregnancy 


(Lewis), 667 
Sigmoid, ureteral implantation into, value 
of, and into bladder in gyneco- 
logic injuries and diseases 
(Beer), 1041 
Silver picrate, treatment of trichomonas 
vaginalis vaginitis with, inci- 
dence, diagnosis and (Buxton 
and Shelanski), 842 
Society transactions, Brooklyn 
logical Society, 720 
Chicago Gynecological Society, 173 
New York Obstetrical Society, 901 
Obstetrical Society of Philadelphia, 
173, 720, 901 
Southeastern Surgical Congress, 364 
(Item) 
Spina bifida diagnosed during pregnancy 
(Yamabe and Yun), 682 (Abst.) 
occulta, lumbosacral, consideration 
of, with special reference to 
uterine prolapse (Laws), 126 
Spirochetes in placenta, identification and 
significance of (Dorman and 
Sahyun), 954 
pessary, intrauterine, 
(Weir), 291 
Strangulation, fetal death due to, 
ing labor (Pastore), 881 
Sterilization, hydrosalpinx following, by 
crushing and ligation of uterine 
tube (Koller), 176 (Abst.) 


Gyneco- 


Stem results with 


dur- 


permanent, tubouterine method of 
(Brandt), 175 (Abst.) 
Sterility, etiologic and clinical study of 
(Seguy), 18 (Abst.) 
salpingostomy and tubal implantation 


for treatment of, evaluation of 

(Greenhill), 39 

ureteral, in lower 

pain in women, incidence 

(Lintgen), 636 

Suprarenal cortex therapy in vomiting of 
pregnancy (Freeman, Melick, 
and McClusky), 618 

Suspension, ventral, of uterus (Sigwart), 
175 (Abst.) 

Syringe, cervical suction (Rogers), 528 


abdominal 
of 


Stricture, 


Tachycardia, fetal, persistent 
and Ziegler), 692 
Toxemia of pregnancy, endocrine basis of 


(Schutz 


(Vorzimer, Fishberg, Langrock, 
and Rappaport), 801 
Tracheo-esophageal fistula, congenital 


atresia of esophagus with (Ros- 
enthal), 646 
Transplantation, bilateral, of ureters of 
female (Counseller), 234 
Trauma sustained at birth and encepha- 


litis in children, relationship 
between (Rosenthal), 359 
(Abst.) 


Trichomonas vaginal infestation (Salberg 
and Brunet), 511 (Abst.) 


vaginalis vaginitis (Buxton and She- 
lanski), 842 
p-carbamino phenyl arsonic acid in 


treatment of (Drabkin), 846 


INDEX 1111 
Triple pregnancy diagnosed by x-ray 
(Titus), 727 (Correspondence) 


Triplet pregnancy, twin papyraceous 
fetuses in (Collins), 503 
Tubal implantation tor treatment of ste- 
rility, evaluation of salpingos- 
tomy and (Greenhill), 39 
pregnancy, bilateral simultaneous (Le- 


vine), 679 
in our clinic (Kiew) (Logwinsky), 902 
(Abst.) 
right, left ovarian pregnancy and 
(Pudney), 161 
Tube, fallopian, fimbriae, lymphatics of 


mucosa of (Sampson), 911 
ovary and uterus, palpable changes in, 
technie of timing human ovula- 


tion by (Dickinson), 1027 
Tuberculosis of bartholinian gland 


(Hersh), 521 


Tumor, Brenner’s (Gnassi), 516 

granulosa cell, of ovary, radium ther- 

apy in (Studdiford), 495 
without uterine bleeding (McDon- 

ough), 657 

intrathoracic, pregnancy complicating 
neurofibromatosis with associ- 
ated (McNally), 501 

malignant, of ovary of mesenchymal 


origin 177 
(Abst.) 
of pituitary induced with follicular hor- 
mone (Zondek), 543 (Abst.) 
Twin papyraceous fetuses in triplet preg- 
naney (Collins), 503 


(Bjérkenheim), 


U 
Umbilical artery, ligation of, accidental 
rupture and successful, before 
onset of labor (Page), 518 
cord, use of rubber band for tying 
(Carrington), 698 
velamentous insertion of (White- 


house), 
vein, internal hernia beneath, neonatal 


intestinal obstruction due _ to 
(Schutz and Ziegler), 692 
Ureteral implantation, value of, into 
ladder and into sigmoid in 
gynecologic injuries and dis- 
eases (Beer), 1041 
stricture in lower abdominal pain in 


women (Lintgen), 636 
Ureters, transplantation of, bilateral, of 
female (Counseller), 234 
functional observations of, il- 
lustrated by roentgenograms 
(Kennedy), 19 
Urinary tract, sequelae, postoperative, in 
total hysterectomy (Eddy and 
Miller), 85 
Urine and blood, gonadotropic substances 


Urethra, 


in, demonstration of (Fluh- 
mann), 931 

and serum, prolan and estrin in, of 
diabetic and nondiabetic women 
during pregnancy (Smith and 
Smith), 365 

estrin in, determination of, chemical 


test for pregnancy applied to, 
of normal and toxemic patients 
in last trimester of pregnancy 
(Savage and Wylie), 771 
incontinence of, in female (Kennedy), 
infected, relationship between, and 


etiology of pyelitis in preg- 
nancy (McLane and Traut), 828 


pregnancy, estrogenic factors in, bio- 
assay of (Goldberger), 


uterine motility of, effects upon, from 


dysmenorrheic and normal in- 
dividuals (Phelps), 750 
Uteri, myomatous, autotransfusion with 


blood from large (Wallingford), 
869 
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Uterosalp.ngography, injection of zed 
oil for, extrauterine pregnancy 
following (Polowe), 903 (Abst.) 

new, 
(Titus, Tafel, McClellan, and 
Messer), 164 

Uterotubal insufflation in macacus rhesus 

(Morse and Rubin), 1087 

conservation of, aiter bilateral 

oophorectomy and 
uterine hormones 

176 (Abst.) 

effect of long-continued large 
doses of follicle hormone upon 

(Zondek), 979 

and tube, palpable changes in, 

technic of timing human ovula- 

tion by (Dickinson), 

pregnant, dilatation of, according to 

law of Sfameni (Rosselli), 883 
(Abst. ) 
prolapse of, treatment of, by Halban’s 
operation (Goulart de Andrade), 
175 (Abst.) 
rupture of pregna nt, 
(Seley), 857 
ruptured: peritonitis, operation and re- 

covery (Barrett), 509 

suspension of (Sigwart), 175 

(Abst. ) 

ventrosuspension of, with living sutures 
(Hodgkins), 559 
Uterine bleeding, granulosa cell tumor 
without (McDonough), 657 
treatment of, with snake venom 
(Goldberger and Peck), 469 
carcinomas, roentgen rays in, effect of 
SOO K.V. (Schmitz), 74 
contractions in placental period (Frey 
and Forster), 721 (Abst.) 
relation of after-pains to, to:lowine 
administration of progestin 
(Lubin, Clarke, and Reynolds), 
143 
distention, chronic, and its relation to 
end of gestation (Reynolds), 968 
motility of urine, effects upon from 
dysmenorrheic and normal indi- 
viduals (Phelps), 750 
mucosa, changes in, following exces- 
sive doses of follicular hormone 
(Damm), 540 (Abst.) 
reactions of human, in vitro 
to pituitrin, adrenalin, and 
acetylcholine and their relations 
to menstrual cycle (Miller, 

Cockrill, and Kurzrok), 154 

papillary cystadenoma of wolffian body 

origin (Weitzman, Sheer, and 
Polayes), 875 

prolapse, special reference to, consid- 

eration of lumbosacral spina bi- 

fida occulta with (Laws), 126 


Uterus, 
(Dieulafé), 


of rat, 


ovary 


spontaneous 


ventral 


muscle, 


Vv 


Vaccinotherapy and avoidance of drain- 
age (Hristu), 178 (Abst.) 
Vagina, atresia, pregnancy at term com- 


plicated by complete (Ch’en), 


S68 (Abst.) 


nonirritating opaque medium for 


question of 
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Vagina—Cont’'d 
congenital absence of 
(Abst.) 

Vaginal discharges (Solomons and 
eray), 586 (Abst.) 
hysterectomy in prolapsus uteri (Camp- 
bell), 209 
secretion, acid, induction of, in imma- 
ture macaque by injection of 
estrin (Vincent and Lewis), 539 
(Abst. ) 
Vaginitis, gonorrheal, treatment of, with 
gonococcus filtrate (White- 
house), 523 
trichomonas vaginalis 
Shelanski), 842 
p-carbamino pnens!] arsonite in 
treatment of (Drabkin), 846 
Vascular-renal effects of posterior pitui- 
tary extracts in pregnant 
women (Dieckmann and 
Michel), 131 
Vein, umbilical, internal hernia beneath, 
neonatal intestinal obstruction 
due to (Schutz and Ziegler), 692 
Velamentous insertion of umbilical cord 
(Whitehouse), 527 
Venom, moccasin snake (ancistrodon pis- 
civorus), effect of, on parturi- 
ent and puerperal bleeding 
(Davin, Spielman, and Rosen), 
463 
treatment of 
with (Goldberger 
469 
Ventrosuspension of uterus with living 
sutures (Hodgkins), 5.9 
ealculus in a 
Mohan 


(Kanter), 177 


Dock- 


(Buxton and 


uterine bleeding 


snake, 
and Peck), 


nullipara 


Vesicovaginal ra 
Pal), 457 


(Kishori 
(Abst.) 
fistulas, operative technic of 
1073 
Virilism among puberal women 
537 (Abst.) 
Visscher-Bowman pregnancy test, modi- 
fication of (Frech, Jr.), 854 
test for pregnancy (Dodds), 525 (Abst.) 
Vomiting of pregnancy, suprarenal cortex 
therapy in (Freeman, Melick, 
and McClusky), 618 
use of parathyroid extract in control 
of early nausea and (Sussman), 
761 
Vulva, malignancies of (Hoffmann), 60 
sarcoma of (Taussig), 1017 


(Halban), 


(Seguy), 


WwW 
Washington Gynecological Society, 546 
(Item) 


x 


X-ray in diagnosis, use of, study of der- 

moid cysts with a suggestion as 
to (Glass and Rosenthal), 813 

in placenta previa, diagnostic value of 
(Hall, Currin, and Lynch), 

speculum permeable to, presentation of 
Lévy), 853 (Abst.) 

triple pregnancy diagnosed by (Titus), 
727 (Correspondence) 
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